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ADVERTISEMENT. 


P 
I FEEL it proper to ſtate, that Dr. Haigh- 
ton has publicly taught for theſe three or four 
years that the ſpleen performed the office 
which I have deſcribed, and that he was led 
to adopt this opinion from the experiments 
3 which he had made. . 
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by 1E ENERGY / or: THE LIVING PRINCIPLE 
OF THE HUMAN | SPECIES IN THE | PROCESS oF x 
BVPEUTION. | 


The 1 if the different RI ab which * 3 "x 
| enveloped—the nature of the placenta—how formed==how | 


= connected with the e ogg 7 the FRY He. 
De. Co Se. . | | 


5 Iris. is not 3 a: ny 1s the 
interval that enſues in the human ſpecies be- 
tween conception, or the generation of a liv- 
ing principle, and the depoſition of it in 
the uterus. From the analogy that ſubſiſts 
among viviparous animals in general, we may 

er . B preſume, 
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2 ENERGY OP THE LIVING PRINCIPLE 


| preſume, that i in the human ſpecies i in particu- 
lar, the ovum, in which the living principle is 
contained, paſſes through the fallopian tubes 
in a very gradual manner; and that it is a day 
or two perhaps Beide it is CO * b 


in the uterus *., I 4. 


During this interval, a - eviifuberable action 
takes place from the veſſels that are ſituated 
upon the internal ſurface of that organ; an 
effuſion of coagulable tymph enſues, by means 
of which, the os uteri is rendered imper- 
vious and hermetically ſealed ; the commu- 
nication, which in the unimpregnated ſtate it 
retained with the vagina, becomes ſo com- | 
pletely obliterated, that, when the ovum is pro- 
pelled from the fallopian tubes into the uterus, 
inſtead of being expelled as it would otherwife 
be, it is retained, and abortion effectually pre- 
vented. This effuſion is not confined to the 
cervix uteri ; it extends to the whole of the1 in- 
ternal ſurfice rn the beg perhaps of | 


In Alte it was hand days i in t 5 1 as . 
, tubes of theſe animals are much longer than 
the fallopian tubes of the human ſpecies, we may pre- 
ume, that! in the latter the paſſage i n cfleCted i in a ſhort 
period. * 5 | 


the 


—̃ x ů ů˙rDũ 22 2428 pn —_— 2 — k 


r ee a OO OTITIS TT WT Is 


53 


iN THE PROCESS OF EVOLUTION,” 3 


the parts where the fallopian tubes open); a 
thick coating is formed, which has received the 
appellation of tunica decidua; caduca, or ſpongy 


chorion. This membrane forms a conſider- 
able projection, which is found to proceed 


from a duplicature in its conſtruction: the di- 


viſion of this one tunic into two, has given 


riſe to a diſtinction in the appellation of each; 


the former is known by tlie name of tunica 
decidua uteri; the latter, by the name of tu- 


nica decidua reffexa: the perfect evolution of 


the latter is ſoon, attained z\ ſor it not only 


ceaſes to grow, but in two or three months 


totally diſappears: : whether it is removed by 
abſorption, or whether an adheſion takes place 
between it and the tunica decidua uteri, is un- 


certain. The [tunica decidua uteri in appear- 
ance is irregular and granulated; in conſiſtence 


it is thick, and in ſtructure extremely vaſcular; 
the veſſels with which it is ſupplied ariſe from 
the uterus, by the action of which it was form- 
ed: that this is the caſe is proved from hence, 


that an injection paſſed from the uterine arte- 
ries will completely fill the veſſels of the tunica 5 
decidua. It is probable, in order to afford 
the uterus time ſufficient to claborate theſe 


* tunics, 
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4 ENERGY or THE LIVING PRINCIPLE 


tunics, that an interval, enſues between the 
moment of conception, andthe depoſition of 
the ovum in utero; in order that the medium 
which. is deſtined for the reception of the ovum 
may be properly accommodated and prepared. 
The embryo itſelf is inveſted and protected 
by two tunics of its own. It is the exiſtence of 
theſe tunics which gives the firſt ſenſible evi- 
dence that conception has taken place; for al- | 
though their evolution is ſofar advanced, that 
they can be detected, the embryo which they 


envelop is not ſufficiently emerged from: its pure 


and immaterial nature to be viſible to organs of 
ſenſe. The external of theſe tunics is called 
chorion, and by Haller, membrana media; 
the internal one is called amnion: the former 
is more ſolid and compact, 'leſs tranſparent 
and more vaſcular, than the latter. The ſtruc- 
ture of the latter is ſo very delicate, that it is per- 
fectly poliſhed and tranſparent, containing a 
ſmall quantity of gelatinous fluid, called liquor 
amnii, and which is deſtined to be the imme- 
diate and proximate recipient by which the 
ovum is contained, and in which the living | 
principle of the offspring reſides. | 
Theſe two coats, rac and Ry" ſpeak- 
in ing, 


AN THE PROCESS OF EVOLUTION, Z 


ing, belong to the foetus excluſively, as kak : 


as the tunica decidua belongs to the mother; 


for, akhough the veſſels with which they are 
ſupplied can be injected from the foetus, through 
the medium of the umbilical veſſels, they can- | 

not be injected from the mother through the 
medium of the uterus: on the contrary, the 
decidua can be filled from the mother 


alone, throu gh the medium of the uterine ar- 


teries, but not from the fœtus through. the 


anten of the funis. 
It is a matter of uncertainty, 2 the 
n are formed at once, or in ſucceſ- 


ſion: it is very probable that they are formed 
in ſuccefion, as we behold in the ova of ovi- 


parous animals, where the yolk alone exiſts 


in the ovarium, and the white is added to the 
yolk by: the action of the ovidutt (fallopian 


tube), and the ſhell i is finally depoſited to the 


| whole by a ſecretion from the uterus *. 
The corculum of the vegetable ſeed, and ; 
the cicatricula i in the egg of oviparous animals, 


* 11 muſt . remarked, that 3 in the caſe of extra-ute- 
rine fetuſes, either one or both theſe tunics have been 


found to exiſt; ſo that it is very probable they were form- 


ed RY the period of fœcundation, or at the fimbriæ. 
B 3 and 
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6 ENERGY OF/THE LIVING PRINCIPLE 


and the various parts by which they are pro- 
tected and ſurrounded, are analogous to the 
eee to the membrane by which it 
is contained, however different they _ w 
pear in the Mode of their conſtruction. 
Ziuch is the active power of ende lle, | 
that, although it requires the farinaceous matter 
of which the cotyledons are compoſed tor the 
firſt efforts of its evolution, it ſoon poſleſſes 
power ſufficient to ben bas det 
to itlelf, 
+ The Power of eie! ue i in wen e is 7 
leſs perfect: the ovum is filled with a quan- 
tity of food, congenial to the nature of the 
living principle, upon which it firſt acts, and 
out of which organization is formed, until it 
has acquired a ſuffigiency of power to ſubſiſt 
on food entirely foreign to itſelf :, on the eon 
trary, ſuch is the comparative indigeney of the 
higher order of animated ſyſtems, that they not 
only depend on the. maternal conſtitution for 
nouriſhment and ſupport, but for a medium 
allo 1 in which to reſide. However different the 
means may be in each, the end is evidently 
the ſame in all; Providence having m view 
the evolution .of the living principle which 


1s 


- IN THE PROCESS OF EVOLUTION, 7 


18 generated, * the e cauſe of fœcunda- 
tion. ; 


It is. the LIVING. PRINCIPLE, which the 
lced and the ova contain, that conſtitutes the 
architect by which the machine is erected; 
it is the baſe on which the whole ſtands; it 
is the cauſe of the peculiarity in the ſex; it 
is the bond of its elementary parts; it is the 
power by which its various organs are evolved, 
aud the whole ſyſtem Wen and preferred 


n n i und n 18 vie 


* T-am happy to avail _ of the high authority of 
the learned Cudworth to ſtrengthen the opinion 1 have 
formed of the active power of Life. | 
© In the efformation of the bodies of animals, it is one 
and the ſelf-ſame thing that directs the whole : that which 
contrives and frames the eye, cannot be a diſtinct thing 
from that which frames the ear; nor that which makes 
the hand, from that which makes the foot: the ſame 
thing which delineates the veins, muſt alſo. form the 
arteries z and that which fabricates the nerves, muſt 
alſo project the muſcles and joints: it muſt be the ſame 
thing that organizes the heart and the brain, with ſuch 
communications between them; one and the ſelf- ſame 
thing muſt always haye in it the entire idea and the 
complete model or platform of the whole organic body. 
For the ſeveral parts of matter diſtant one from another, 
_ aCling alone by themſelves without any common directrix, 
| on. WY 4 being 
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8 ENERGY OF THE LIVING PRINCIPLE 


The Principle of Life therefore, as a cauſe, 
may be contemplated in the abſtraQ, as ſepa- 
rate and diſtin& from the matter into which i it 
is received, and through which its actions are 
produced : it is by the evolution of this living 
principle from a ſtate of dormant capacity into 
energy and action, that the paſſivity of com- 
mon matter is overcome; although of itſelf 
totally formleſs, it becomes organized; al- 
though totally inert, the power of action is 
imparted to it: the matter of which the orga- 
nized ſyſtem is compoſed, when deprived of 
the participation of the living principle, is as 
imbecile and inert as the choe without the foot, 


being not able to confer together, nor communicate e with 
each other, could never poſſibly conſpire to make up one 

ſuch uniform and orden ſyſtem and compages, as the 
body of every animal is. 
« It muſt be one and the ſame thing which forms the 
whole, or elſe it could never have fallen into ſuch uniform 
order and harmony. Now that which is one and the 
ſame, acting upon ſeveral parts of matter, cannot N cor- 

poreal.“ P. 163. * 

If there be any plaſtic nature that acts POR DB and 
artificially i in order to ends, and according to the bel wiſ- 
dom, though itſelf not comprehending the reaſon of it, 
nor being clearly conſcious of what it doth; then there 

muſt of neceſſity be a perfect mind or intellef, that is a 
Deity, upon which it hs P, P. 072: | : 
or 


ere 


0 4 


IN THE PROCESS OF EVOLUTION. 


or as the muſical inſtrument without the art 
and power of the muſician. 


It is not the farinaceous matter of which 2 
| ſeed is compoſed, the animal gluten with which 


an egg is filled, or the atom of mucus in which 
the primordia of the embryo are received, 

which conſtitutes the Power, by the energy of 
which organization is elaborated and action 


ultimately produced: if we were to ſubject 
either or all of thoſe ſubſtances to chemical 
analyſis, and aſcertain the ſenſible and chemi- 


cal qualities' they ſeverally poſleſs, we ſhould 
find that by chemical analyſis the mere matter 


of which they are compoſed would yield the 


fame product as the vegetable matter of any 
other ſeed, or as the yolk of any other egg, 


or perhaps as the mucus of any other part: 
and finally, if theſe bodies were deprived of 


the living power which they contained, they 
- would undergo the uſual changes of decom- 


| Poſition by the proceſſes of fermentation and 
of putrefaQion. 


The living principle which che ovum con- 


talns, bears the ſame relation to the matter into 


which it is received, as the painter does to the 
canvas on which he draws; it is the former 


that 
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that poſſeſſes the power, it is the latter which 
contains mere aptitude alone: if the canvas 
poſſeſſed any particular quality Whatever, 
whether of colour or of figure, it would be ill 
adapted to receive thoſe which the art and {kill © 
of the artiſt intended to diſplay. | If the ani- 
mal gluten by which the embryo is ſurrounded, 
_ poſſeſſed any property beſides that of aptitude 
alone, it would be ill adapted to anſwer the 
purpoſe for which it was eſpecially deſigned; 
like the figured canvas, the ſenſible qualities 
of the animal matter would not only oppoſe, ; 
but effectually prevent the living principle 
: from creating organs out of matter unorga- 
nized, and from imparting powers of action 
to thoſe organs although coat of matter 
ur? imbecile and inert. 3 
That Providence ſeems to have 4 ap princi- 
** eſpecially i in view, of accommodating the 
nature of the recipient to the degree of power 
in the agent, is not only evident from what We 
have ſeen in the various ſyſtems in general we 
have examined, but it is illuſtrated I the 
; human {pecies i in particular. Fr 
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FORMATION or THE PLACENTA. II 


07 FR "By oration. wo” the Fire in n general, 
and AM, aternal Portion in particular. | 


= If the tunica decidua be examined before the 
firſt month of geſtation is expired, the whole 
appears of a granulated ſtructure: but one 
part there is which is evidently more elevated 
than any of the reſt : this irregularity ſeems 
to proceed from a number of veſſels that pro- 
ject on its ſurface: this projected portion di- 
miniſhes in breadth, but increaſes in thickneſs ; ; 
and finally inoſculates with Aa portion of the 


chorion to which it is oppoſed ; „and where a 


ſimilatproceſy: takes place, it is by the com- 
bined action of both, and by the union of 
both, that e is elaborated and com- 
pletely ! formed. 
The portion a the placenta "a was | 
formed from the tunica decidua, is called the 
maternal portion: the one that was formed 
from the chorion is called the foetal ; the two 


| taken together, when forming one aggregate „ 


. maſs, are called Placenta. The attachment 
that ſubſiſts between the uterus and the inter- 
nal portion is effected by the medium of cel- 
ular membranes, through which a multitude 


# . | of 


27 


| 


12 or THE ALF nx 


of veſſels immediately proceed : as theſe vel. ; 
els paſs from the uterus to the placenta, they 
diminiſh in magnitude, and increaſe in num- 
ber, and finally terminate by an exhalant ex- 
tremity and a returning vein : the exhalant 
extremity diſcharges its contents on the ſides 
of the cells of which this portion of the pla- 
centa is compoſed ; the returning vein carries 
the groſſer parts of the. blood n . jan = 
the — aan en 00 1557 


1. * * 
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-Whers the maternal portion of the ied 
<< the foetal __ it is apparently of a 
membranous en nd n nen. 


C 


oF That theſe veſſels ariſe 8 he uterus. is 3 
from this, that an injection paſſed through the uterine 
arteries will diſtend the veſſels and fill the cells: and 
finally, that theſe veſſels terminate in the cells of the ma- 
ternal portion, and do not penetrate into the ſœtal portion, 
is proved ſrom the effects of injection alſo. For, although 
both the veſſels and cells of the maternal portion are filled, 
no part of the fœtal portion is affected, nor are there any 

o its veſſels that are filled in conſequence : ſo that, al- 
though there is an union and connection between, both 
portions by the medium of cellular membranes, there is 
a complete and decided ſeparation dernen them with 
* to veſſels. 


I. 6 mediate 


mediate” recipient of the fluid which was de- 


poſited from the veſſels we have juſt deſcribed. 
In the human ſpecies this fluid is apparently | 
of a ſerous nature; but in the larger order of 
quadrupeds, as cows, &c. where the quantity 
zs more abundant, and its ſenſible properties 


more obvious, this fluid is of a more milky 
and chylous quality. Whether it obtains this 
character by the action of the cells of the ma- 
ternal po 


the uterine arteries of the mother convey blood 


4 ne the maternal placenta, and depoſit it 
in che fœtal part: the former conſtitutes the 
organ from whence it is immediately obtain- 
cd, and forms the medium through which it is 
| conveyed; the latter conſtitutes the agent by 
which it is aſſimilated and accommodated. to 

Ain of the fœtal ſyſtem, for the nutri- 
tion and ſupport of which it was eſpecially de- 

. and of which it _ then be ſaid to 


conſtitute a part. 


that 
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tion of the placenta, or whether it 
Preſerves its ſerous quality until it is depoſited 
upon the fœtal portion, is a queſtion that can 

not be decided: it would appear probable, that 


The neceſſity of ne arrangement mull 
be apparent to every reflecting mind, in order 


* 
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diat the nature of the matter which the Aung 
principle is to receive, may be exactly adapted 
do the beriod of its evolution. If it were not 

# for this arrangement; 5 if the maternal blood; 
 - - inſtead of being conveyed mediately through 
15 ö the placenta, were received immediately; the 
1 conſequence would be, that the 4 blood of 
te mother would be received; -unprepared 
by the fetal ſyſtem, for the ſupport of which 
it was not adapted. The varidus ſenſible qua- 
ties which the maternal blood poſſeſſed, muſt 
have rendered it unapt and unfit for the firſt 
effort which the living principle makes to 
evolve itſelf, and to impart its own nature 
to the matter which poſſeſſes the aptitude to 
10 receive its participation. Inſtead of the ma- 

it 1 ternal blood being modelled by the energy of 
|| the living principle, and organization formed, 

the contrary would be the caſe. The mater- 

nal blood would undergo, i in the fœtal ovum, 

the ſame changes that it is wont to do, either 
when it is extravaſated within or withor t the 
fyſtem: inſtead of the living welds F act- | 

ing upon and arranging it, the blood would 
make a mere coagulum ; a rudis age 4 
ole. VTCCFTTCTCCCCC 07 Sane" 
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The maternal portion bf the placenta there. 


fore conſtitutes the medium between the ute- 
rus to which it is attached, and the fœtal por- 


tion of the placenta; and which itſelf forms 
the conneQting medium between the maternal 
and foetal ſyflems. The placenta, therefore, 
is the ſource from whence the foetus obtains 


nouriſhment, and from whence the motion of 
the blood has its origin: that it is the origin, 


18 evident, becauſe the uterus 18 the fountain 


the media by which it is conveyed. 


The neceflity of ſuch media 18 not 0 ap- 
parent with a view to the Proceſs of aſſimila- 
tion, but for the purpoſe alſo of abating and 
accommodating the velocity with which this 
nutritious matter is conveyed. Deleterious and 


deſtructive indeed would be the effects that 


—— 


from whence the blood is received; the pla- 
centa the organ by which it is prepared; and 
the veſſels which ariſe from thence eoiiſtituts 


muſt enſue, if the maternal blood were to be 


conveyed tothe embryo by the muſcular force 

of the maternal organs. The firength of the 
maternal heart and arteries would have been 
employed, and been ſubſervient to the debile 


condition of the fœtal ſtate: ſubſiſting with- 
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of veils th n diameter, 


nf irugion woke organs ſo di rntdam and 
ive, was never deſig 
is the fountain of all wiſdom, and the 
of all power. Beauty and ſymmetry 


cd. * 


aki r Part that harmony may be the 


＋ 3 momentum of the maternal cire 
tion is abated in this part 1 d e 


means; not only by an incrc 
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It appears that the ovum in which the king 
ante reſides, ſubſiſts, for two or three 
weeks after it has been generated, in an ovi- 
draus fte; reſiding, it is true, in the uterus, 
without having any immediate connection 
i 0 with 


— 


or ru EMBRYO, J 7 


with it; it extracts nouriſhment from the me- 
dium alone by which it is ſurrounded, as the 
chick does from the albumen and yolk, or as the 
kangaroo when it reſides in the uterus, and 
exiſts on the gelatinous matter by which it is 
involved, About the third or fourth week two 
white {pots begin to appear, floating as it, were 
in a ſemi-tranſparent liquor, which the amnion 
contains. One of theſe ſpots, proves to be 
the rudiments of: the embryo, the other the 
rudiments of the funil. Soon aſter this period, 
one of theſe ſpots ſeems as it were divided into 
two ſmall veſicles, one of which conſtitutes 
the head; the other the trunk. The whole of 
the embryo is not larger than a pea: there is 
neither ſymmetry of figure nor apparent orga- ; 
nization ; there is not a foetus in miniature; 
for, with reſpect to form, the embryo is a mere 
chaos in all its parts. Aboutthe ſixth week 
the organs of ſenſe may be detected, and the 
face is marked by features; although at the 
expiration of the ſecond month, the whole 
taken togtther. * not meaſure above one 
inch in length * 
The — 6M which the a cuſtains is 
not equal throughout the whole: there are ſome 
vol. 11, 0 parts 
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parts whoſe evolution has ſcarcely begun, whilft 
others have attained conſiderable magnitude. 
If the internal organization be examined 
before the ſecond month, no bond of conti- 
nuity ſeems to exiſt between the different or- 
gans, and geſtation has proceeded a conſider- 
able way, before evolution is ſo far advanced 
that a connected ſyſtem can beſaid to be form- 
ed. Such however is the fixed and unerring 
nature of the laws by which it is governed, 
that there is not only a determinate period for 
the evolution of particular parts; but for the 
perfection of the whole. The different organs 
chat are more immediately deſtined to preſerve 
and Pee the ſyſtem, when the foetal ſtate 
ends, are eſpecially diſtinguiſhed by the rapi- 
dity of their growth, and the magnitude they 
4 have attained when tlie adult ſtate begins. We 
ww enumerate as the firſt in order, eee, 
The head with the organs of une 6 and 
the nerves that are connected with them. 
2. The mouth, trachea and lungs. 
pt : The heart and arterial ſyſtem. 
4. The oeſophagus and ſtomach, with its 
auxiliary organs, namely the rere the * 
cen and hepatic yen. 
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3. The omentum, the inteſtinal canal and 
lacteal veſſels. 


6. The bladder of urine, Sec. &c. &e. 
Theſe are the various inſtruments, in the 
evolution of which the energy of the living 
prineiple in the feetal ſtate ſeems to be parti- 
cularly exerted, and which are endowed with 
power ſufficient to act after parturition : on 
the contrary, there are various other parts that 
are either comparatively ſmall, or whoſe evo- 
lution has ſcarcely commenced : under the 
ſecond claſs may be mentioned the bones, 
many of the voluntary muſcles attached to 
them, the generating and ſexual organs, the 
venous ſyſtem, the lymphatic abſorbent veſſels 
of particular parts, the teeth, the hair and nails, 
tee SCC. &c. 
Before the evolution of the diffe rent or- 
gans, it is impoſſible that their ſpecific powers 
can be properly diſplayed. The principle 
from whence their ſpecific action proceeds, is 
in capacity alone, and in a dormant ftate : it 
is then a principle without an organ ; a pro- 
ducing cauſe without a proper ſubje& ; fimilar 
to the ſcience of the muſician without an in- 
ſtrument on which that ſcience can be exerted. 
C2 During 
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or FHE EVOLUTION 


During the evolution of the organs, the 
ſpecific power they contain cannot be perfect, 


| becauſe the living principle is then engaged 


in the proceſs of evolution and of growth; 
and it is not until the perfect evolution of the 
ſyſtem is attained, and the living principle 


only employed in preſerving what it has pro- 
duced and perfeCted, that the period is arrived 


when the various ſpecific powers which the 


different organs poſſeſs. can be properly diſ- 


played. The parts therefore on which the liv- 
ing principle is moſt active with reſpect to 


growth, muſt be moſt paſſi ve with reſpect to 


ſpecific power. The reaſon is, that two ſpe- 


cific actions cannot properly exiſt together in 


the ſame place at one and the fame time. The 
ſpecific power therefore of the fœtal organs 
cannot begin, not only from a deficiency of 
power and the imperfect ſtate of their evolu- 
tion, but from the abſence of thoſe various 
ſubſtances upon which they are deſigned | to 


act. The eye therefore has the capacity to ſee, | 


without actually ſeeing; and the other ſenſes | 
are in a paſſive condition: the brain is in a ſtate 
of growth without conſciouſneſs; the nerves 
without ſenſation ; the muſcles without vo- 
luntary 
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 lantary motion; the ſtomach without digeſ- 


tion; the "inteſtinal canal without periſtaltic 
motion; the lacteal veſſels without abſorption; 


the lungs without reſpiration; and the heart 
with a very imperfect circulation. 


That fetal evolution does enſue without z 
organic action, is evident from the inſtances 
we frequently behold of fœtal evolution taking 
place, whilſt the different organs ſo eſſential 
to the adult are totally abſent in the fœtal 
ſtate. I have ſeen a foetus without a head, 


others with a head but without brain; ſome 
without lungs, others without heart or 
lungs; many have been found deſtitute of 


abdominal viſcera, and with various other | 


mal-conformations of their ſyſtem. Although 


theſe organs were either defective or totally 
abſent, the other parts of the ſyſtem were 
found perfectly evolved, and had attained 
their fullneſs of growth and - ſymmetry of 

form. The different organs therefore, al- 


though endowed with life, are for the moſt 


part deſtitute of organic action: if they were 
deſtitute of life, they would undergo the 
lame changes, like other dead matter of putre- 
faction or of fermentation. 
63 
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ing principle, by means of which organization 


form in the beſt poſſible manner the end for 
the living principle which the embryo contains 


organizes and arranges the blood it receives, 


paſſive in the foetal things 


act: the admiſſion of air would be neceſſary 


oF THE EVOLUTION 


It is FOR otherwiſe. The evolution, of the liv«' 


is formed, conſtitutes the true end of foetal 
exiſtence : the particular and ſpecific action of 
the organs 1s for the moſt part ſuſpended, until 
they are ſufficiently evolved to be able to per- 


which they are deſigned. Whilft therefore | 


the different organs which are effential to the 
formation of blood in the adult are den 
If fœtal evolution depended on organic ac- 
tion in general, a neceſſity would exiſt for 
the preſence of the various ſubſtances upon 
which the organs are eſpecially deligned to 


to call forth the ation of the lungs; the in- 
troduction of food, neceſſary for the action of 
the ſtomach ; and the various organs that are 
of an auxiliary nature would conſequently be 
rouſed from their dormant ſtate into aQivity 
and action. 
If the fœtal . were ca to the 
action of thoſe cauſes, the foetal would reſem- 
| £ -ble 
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ble the adult tate; its life whnld be a life of 
choice, not of neceffity ; of choice indeed 


without the power of chooſing, of action with- 


out the pewer of acting; of indigency and 
want, but totally deſtitute of ſufficient means 
by which its neceſſities could be ſupplied ; be- 


cauſe the organs of conſciouſneſs and of ſenſe 


are totally dormant and paſſive, not only from 
the imperfe& ſtate of their evolution, but 
from the total abſence of the various means 


by which their action is called forth. The foetus 


therefore ſeems to conſtitute a medium ſtate, 
as forming a connected part of the maternal 


conſtitution, and as ſeparated from it by its 


own individual exiſtence. That there is an in- 
dividual exiſtence in both , ſeparate and diſtinct 
from each, is evident Gs this, that the life of 


the child frequently terminates whilſt that of 


the mother continues; and on the contrary, 


the mother is ſometimes deprived of her own 
exiſtence, whilſt that of the foetus remains for 
a limited time. It is therefore neceſſary to 


examine the mode of connection that ſubſiſts 


between both, and the objeRt for which it is 
ure deſigned. 


\ 
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The fluid which had been depoßted Weit | 
the uterine veſſels through the medium of the 
maternal placenta, and which had been aſſimi- 
lated and prepared by the foetal portion, "i 
abſorbed by a number of ſmall veſſels wit 
ariſe with open mouths from the ſurface of 
that organ: theſe veſſels, inſtead of increaſing 
in number and diminiſhing 1 in ſize as the ute- 
rine arteries, diminiſh in number but increaſe | 
in ſize, until they finally unite and congregate . 
into one veſſel, which has been called the um- 
bilical vein, ann eee 

The umbilical vein is of conſiderable length, 
and receives, in common with the placenta, a a 
covering from the amnion, which gives to the 
whole a ſmooth appearance, After having 
paſſed through the umbilicus of the foetus, it 
aſcends on the right ſide, and, after entering 
the liver, divides | into ſeveral branches. One 
branch, and which ! Is the moſt conſiderable of. 
the whole, unites with the vena Portarum, 
and is diſtributed 1 to the liver itſelf, Another 
branch, which has received the appellation of 

canalis venoſus, proceeds in a more direc 
courſe: ; 


„ „„ 
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eourſe: it unites with the largeſt of the hepa: 


tic veins; they proceed to the cava inferior, 
and enter the right auricle of the heart; ſo 
that the umbilical vein conſtitutes the medium 
through which the foetus obtains nouriſhment 
from the fœtal placenta, of which it is the 


. | 
The blood which the right auricle receives 


- in the foetal ſtate, inſtead of being conveyed al- 
together into the right ventricle, as it is in the 
adult, and from the right ventricle through the 
medium of the pulmonary artery to the lungs, 
becomes diſtributed in a manner totally differ- 
ent: this difference proceeds from the peculi- 
arity in the conſtruction of the parts, ariſing 
no doubt from the difference that ſubſiſts be- 

tween the fœtal and the adult ſtate, and the 
ſeveral ends each has reſpectively to fulfil 
The blood which the fœtus receives is eſpe- 
_ cially deſigned to anſwer the purpoſe of foetal 
evolution, without a view to the ſpecific action 


of the organs. Inſtead therefore of beholding 


in the foetal ſtate an unequal and an increaſed 


proportion of blood diſtributed to particular 


organs, as we find in the adult, the only in- 
quality we behold in the d diſtribution of blood 


ſeems 


6 L D Sabre. dit iid 2: — — — — 3, SS Ren 
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ſeems e; defigned for evolution, but 
not for ſecretion. The addition 
blood which the liver receives, inſtead of be- 
ing ſubſervient to the ſpecific power of the 
liver, in the formation of bile, anſwers the eſ- 
pecial purpoſe of organic formation. 

That the evolution of the living principle, 
in the proceſs of organization, is the true end 
of foetal exiſtence, is further proved from the 
comparative condition of the veſſels that ſup- 
ply different organs ; of thoſe that ſupply them 
with blood for nouriſhment and ſupport, and 
of thoſe that are ſubſervient to their ved 
or ſecretory office. 1 
The bronchial and e arteries * 
ſerve as an illuſtration of this point. The for- 
mer, which is eſpecially deſigned to convey 
nouriſhment to the lungs, is relatively larger in 
the foetal than it is in the adult ſtate : on the 
contrary, the latter, which anſwers the ſpecific 
action of that organ, is proportionally ſmaller 
in the fœtal than in the adult condition. In 
the former period, the ſmall quantity of blood 
which paſſes through is only ſufficient to pre- 
ferve it in a patent ſtate : in the latter ftate 
i W the whole maſs of blood which the 

| | ſy 1 | 


| not ſeem to have been perfected ſo ſoon as the 


. of an oval figure; the edges are very thick and 
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ſyſtem contains. Seeing then that an inequa- 
lity in the diſtribution of the blood is eſpecially 
prevented, we muſt conclude, that the foetal ſyſ- 
tem is provided with means by which a more 
equal diviſion of the blood may take place, and 
each organ be ſupplied with a proper Py 

oF the Manner in which the Blood is af- 

tributed *, 


The nn or ſeptum that 8 the 
right auricle of the heart from the left, does 


other parts of that organ: inſtead of being 
cloſed during the foetal ſtate, it remains open, 


and this e it is that has been called 
_ foramen ovale. 8 4 | | 


'The foramen ovale is rather of a round than 


muſcular ; this muſcularity is probably owing | 
to a decuſſation from the muſcular fibres of 
the ſurrounding parts. The valve which after» 
wares conſtitutes the ſeptum between both 


1 iö a for me to give a general account of . 
the conſtruction of the heart, which muſt be known to 
every tyro in phyſiology. I ſhall therefore content myſelf 
by ſtating the peculiarities it poſſeſſes. 
5 | auricles, 


* 
5 
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auricles, ſeems to lie eſpecially towards the 


monary artery. 
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left ſide: for, although the mode of its con- 


2 ſtruction very eaſily admits the tranſmiſſion of 


blood from the right to the left ſide, it puekers 
up in a ſack- like form, if it be puſhed. from 


the let to the right ſide: it is of a membra- 
nous ſtructure, of a delicate conſiſtence, but 


poſſeſſing" conſiderable ſtrength, 0 
The blood „therefore, which the right au- 


ricle receives, goes partly through the foramen 
ovale to the left auricle, and partly through the 


medium of the mo” * into 1 . 


The pulmonary. N FRI cent origin, 
has a canal which ariſes from its ſides, and 
which terminates in the aorta below the arch 
called ductur arterioſus, and which is. larger 
than * united . * the en arr. 

Such! is the iet 3 af the. Aale NE 
terigſus with reſpect to the trunk of the pul- 


monary arteries, and of the aorta, that the 
paſſage of the blood through the former is 


more indirect than it is through the latter; 
whilſt, a ſmall proportion of blood only flows 
through the pulmonary arteries to the lungs, 

| the 
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che major quantity flows ue che dutus 


arterioſus into the aorta. 


The ſmall quantity of blood dna goes to 
the lungs is returned from them through the 
medium of the pulmonary veins, and depo- 
fited in the left auricle of the heart: it unites 


with the blood which the foramen ovale ad- 
mitted from the right auricle, and is from 


thence conveyed through the medium of the 
left ventriele into the aorta alſo: it is from 


thence either diſtributed to the different parts 
of the ſyſtem, for their nouriſhment and 
ſupport, or is returned back to the placen- 


ta through the medium of Wes unbilical ar- 
teries. eh K* 


* From a an attentive review of the conſtrue- 
tion 


Mr. Hunter Ws that the fetal Leite by having 


Bur one auricle, by the communication between the two, 
and alfo one ventricle, by means of the union between 


the two arteries, which produces an union of blood : theſe 


paſſages, however, are ſhut up almoſt immediately after 


birth; or, atleaſt, the canalis arterioſus, which immediate- 


ty prevents the foramen ovale from producing its former 


effects: therefore it is not ſo neceſſary i it ſhould be ſhut 
up in the adult. I have ſeen it to common appearance as 
much open as in a foetus.” — Hunter on the Blood, p. 136. 

Again, ſays he, in the foetus in utero, the aorta at the 


beginning 


———— — tit boge., © | 
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N adult, i in proportion to their ſize; but the drawback upon 
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tion of theſe different parts, it appeared very 
probable to me, that it Was eſpecially deſign- 
ed to equalize and balance the diftribution of 
the * to che W 8 in | general, with a new 


TOUR from the veritridle | is er that in ha adult, 
in proportion to the quantity of blood that paſſes through 
the foramen ovale: and beyond the entrance of the cana- 
lis arterioſus, the aorta'is increaſed in proportion to the 
fize of that canal; and it is at this part that its ſize is to be 
eſtimated. This probably makes the aorta beyond the en- 
trance of the canalis arterioſus twice as large as in the 


this is the placenta. He therefore concludes, that the aorta 
of a fortus is not only larger than of an adult, but larger in 
that proportion which the fize of the fœtus bears to the 
fize of the placenta : that the capillary arteries in the fte- 
tus are as numerous, if not more ſo, than they are in 
the adult ; the trunks are as numerous, and, as far as they 
evuld be abs they ſeem to ſend off the ſame number 
of ſmaller branches; and, in many parts, we find a great 
many more ſmaller veſſels in the foetus than i in "_— 
more eſpecially in all growing parts, as in the eye, in 
the membrane of the ear, in callus, in granulations, Nec. 
In the adult, indeed, it is very certain that there are many 
arteries that are obliterated: hence it appears, that a fe- 
tus is much more vaſcular than an adult, and has a much 
larger quantity of blood in proportion to its ſize; and 
that the heart muſt ſtill be larger and ſtronger in propor- 
tion to move this blood, which will ſtill Poe circulate 
in the {maller veſſels with leſs velocity.” | 


1 " 


ventricle to che blood of the e in audition to 


to its evolution, rather than allow a local de- 


termination to take place, that might call forth 
the ſpecific action of the organs at a time when 
that action could have anſwered no purpoſe. 


The ſmall degree of ſpecific action that the 
different organs diſplayed, as was proved by 
the ſmall quantity of ſecreted fluids that was 


produced, even to the total privation of them, 


and the ſlowneſs with which the blood was 


conveyed through the foetal ſyſtem, ſeemed to 
confirm me in that opinion. It is however 


proper for me to ſtate, that in the fecond vo- 


lume of the Anatomy of the Human Body, 


which has lately been publiſhed by Mr. John 


Bell of Edinburgh, the ceconomy of theſe parts 


ſeem to bim to be deſigned for very dif- 


ferent purpoſes : he ſuppoſes, that the ductus 


the coñßſtruction gives the full force of the right 


Oy” 


He further lays, « that the « allen of nature 


in 
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arterioſus is eſpecially deſtined, not ſo much 
to prevent the blood from flowing through 
the pulmonary artery to the lungs, © as for 
giving to the blood of the aorta the propelling 
| power of both ventricles; for the petuliarity of 


* 
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tion of theſe different parts, it appeared very 
probable to me, that it was eſpecially deſign- 
ed to equalize and balance the diſtribution of 
the blood to the ſyſtem in general, with a view 


beginning from the ventricle is larger than in the adult, 
in proportion to the quantity of blood that paſſes through 
the foramen ovale: and beyond the entrance of the cana- 
Us arterioſus, the aorta is increaſed in proportion to the 
ſize of that canal; and it is at this part that its ſize is to be 
eſtimated. 'This probably makes the aorta beyond the en- 
trance of the canalis arterioſus twice as large as in the 
adult, in proportion to their ſize; but the drawback upon 
this is the placenta. He therefore concludes, that the aorta 
of a fœtus is not only larger than of an adult, but larger in 
chat proportion which the ſize of the fœtus bears to the 
ſize of the placenta : that the capillary arteries in the foe- 
tus are as numerous, if not more ſo, than they are in 
the adult; the trunks are as numerous, and, as far as they 
could be traced, they ſeem to ſend off the ſame number 
of ſmaller branches; and, in many parts, we find a great 
many more ſmaller veſſels in the foetus than i in thèꝰ adult; 
more eſpecially in all growing parts, as in the eye, in 
the membrane of the ear, in callus, in granulations, &c. 
In the adult, indeed, it is very certain that there are many 
arteries that are obliterated: hence it appears, that a foe- 
tus is much more vaſcular than an adult, and has a much 
larger quantity of blood in proportion to its ſize; and 
that the heart muſt ſtill be larger and ſtronger in propor- 
tion to move this blood, which will ſtill probably circulate 
in the ſmaller veſſels with leſs velocity.” 


1 e 
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to its evolution, rather than allow a local de- 
termination to take place, that might call forth 


the ſpecific action of the organs at a time when 


that action could have anſwered no purpoſe. 


The ſmall degree of ſpecific action that the 


different organs diſplayed, as was proved by | 


the ſmall quantity of ſecreted fluids that was 


produced, even to the total privation of them, 
and the ſlowneſs with which the blood was 


conveyed through the foetal ſyſtem, ſeemed to 
confirm me in that opinion. It is however 


proper for me to ſtate, that in the fecond vo- 
lume of the Anatomy of the Human Body, 


which has lately been publiſhed by Mr. John 
Bell of Edinburgh, the ceconomy of theſe parts 


feem to him to be deſigned for very dif- 
ferent purpoſes : he ſuppoſes, that the ductus 
arterioſus is eſpecially deſtined, not fo much 
to prevent the blood from flowing through 
the pulmonary artery to the lungs, ©* as for 


giving to the blood of the aorta the propelling 


poder of both ventricles; for the peculiarity of 


the .confiruftion gives the full force of the right 


ventricle to the blood of the aorta, in addition to 
that of the left.” | 
He further r 8 that the deſign of nature 


in 


| 
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in his peculiarity in the eonſtruction of the foetal 


heart, is to prepare a double one, and keep i it in 
reſerve for the circulation of the adult; but to 


uſe it as a ſingle one in the foetus, The two 


auricles communicate ſo freely by the fora- 
men ovale, that the two auricles are as one: 
the two ventricles both deliver their blood in- 
to one veſſel, the aorta the two ventricles are 
as one: the blood arrives by the cavas, fills the 
right auricle, and in the ſame manner fills 
through the foramen ovale the left auricle ; ſo 


that the auricles are as one, and filled by one 
ſtroke. The two aurieles act at once, and ſo 


the ventricles alſo are filled by one ſtroke : the 
aorta receives the blood of both ventricles at 
one ſtroke ; ſo that, in the ſtricteſt ſenſe of 
the word, the foetus alk but one ſingle heart,” pl 


P. 185. 


It is very true that che koche: as but one 
gage heart. The comparative ſmallneſs of the 
waſte it ſuſtains renders it unneceſſary that the 


motion of the blood ſhould be ſo rapid as in 


very conſiderable. The concluſion therefore 
is an erroneous one, which ſuppoſes that the 
ductus arterioſus is n deſigned to 

give 
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eb to the bidodoof the aorta the propelling 


power of both ventricles.” 
If this were the deſign of this conſtruQion, 
the conſequence would be, that the motion of 


the blood through the foetal ſyſtem would 
be much more rapid than it 1s through the 
adult; and inſtead of a portion 6f the blood 


flowing from the right auricle through the 


foramen ovale to the left, the whole would 
go to the right ventricle, in order that its 
contractile power might be more eminently 
exerted by a more abundant 3 of 


blood. 


That the motion of the blood i in the foetal 


ſyſtem, is much {ſlower than it is in the adult, 


is evident to every man who has paid any 


attention to the ſubject: the contractions of 
the heart are ſo imperceptible and eaſy, that 


they generally cannot be detected ab externo: 
it is not until the fœtal fyſtem has been rouſed 


and excited, either in conſequence of the action 


of reſpiration, or from the operation of ex- 
ternal cauſes, that the contraction of the heart 
is inereaſed, that it becomes equal to, and even 
exceeds, what we behold it in the adult. 1 
have frequently known the pulſation of the 
funis not more than fifty ſtrokes in a mi- 

. ; nute, 
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nute, whilſt the maternal pulſe was at one 
hundred. . | 
In natural cafes of parturition, ackives the 
child is expelled immediately after the-mem- 
branes have been ruptured, if the hand be ap- 
plied'to the region of the heart before reſpi- 
ration has taken place, no pulſation is then to 
be felt. Some addreſs is here neceſſary ; for, if 
reſpiration has begun, or the liquor amnii has 
been completely evacuated, the action of the 
heart is conſiderably increaſed, and may be 
diſtinQly felt; and I have frequently obſerved, 
in preternatural caſes of parturition, where it 
was neceſſary to rupture the membrane and 
turn the child, that the pulſation of the heart 
could not at firſt be diſcovered by the applica- 
tion of the hand to the region of the heart; 
although in other caſcs, where the membranes 
had been ruptured and the liquor amnii eva- 
cuated, the pulſation of the heart could be dif- 
tinctly felt. This appears to me to be an action 
produced in conſequence of the irritation which 
the foetal ſyſtem has ſuſtained from the loſs of 
the medium in which i it was accuſtomed to re- 
fide, or from an increaſed excitement, owing 


to the contraction of the uterus upon the bady 
& the fœtus. n © W 1 
1 Eo Alady 
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A lady under my care was taken in labour: 
the membranes broke in the uſual way, „ and 
delivery was effected by one pain: on ap- 
plying my hand to the region of the heart 
before reſpiration began, no pulſation what- 
ever could be perceived. Reſpiration took 
place; the pulſation of the heart was then felt 
and continued. This lady had twins; and as 
it frequently happens that the ſecond child i 18 

born with the membranes entire, I therefore 
waited patiently for the event of the pain. One 
pain not only expelled the child, but the whole 
ovum. with it. I put the whole! in a proper 
veſſel, and carried it to the table, where I had 
a moſt perfect opportunity to feel the region of ] 
the heart „through the membranes, which I left 

perfect and undivided. After having aſcer- 

tained with the utmoſt attention that the heart 

either did not contract, or, if it did contract, that 

it did it fo faintly as not to be felt; I conclud- 

ed either that the child was ſtill-born, or that 

there was little or no contraction of the heart. ; 

I therefore continued my hand on the left fide 

of the thorax, extending, my fingers under the 

diaphragm ; I then ſeparated the membranes, 

with a view of admitting the external air. 

. | Reſpiration 
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Reſpiration immediately began, and three very 
full and diſtinct ſtrokes at pretty conſiderable 
intervals took place, and an exceſſively quick 
and ſmall pulſe ſucceeded, as is uſual on ſuch 
occaſions. Three other caſes of a fimilar kind 
have fallen under my obſervation, and I con- 
ceive the fact perfectly aſcertained = 
In many of the caſes where this pulſation 
could be felt, it was at firſt remarkably ſlow, 
although that of the mother was remarkably 
quick. That the exiſtence of a ductus arte- 
rioſus is not with a view of increaſing the 
force by which the blood! is conveyed, is fur- 
ther proved from the power which the veſſels 
alone poſſeſs of performing that office, where 
no heart is found to exiſt ; and finally, by the 
- proviſion which the ſyſtem poſſeſſes, of con- 
veying the blood without this increaſed power. 
It is with a view to this, that the blood is re- 
turned by arteries, and not by veins ;—by ar- 
teries, in order that they might convey the 
reſiduary quantity of the blood, without the 
neceſſity of any increaſed aCtion of the heart. 
The iliac arteries, inſtead of proceeding to 
the inferior part of the fcetal ſyſtem, diſtribute 
a few veſſels only to the pelvis and neighbour- 


ing 
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ing parts: the two arteries then take a curved 
direction on the {ide of the bladder of urine, 


pals through the umbilicus of the foetus, and 
have conſequently OO the * of 
umbilical aMierics, + 

The umbilical arteries become ie by 


the ſame membrane as the umbilical vein, and 
the whole taken together conſtitute the funis, 
or navel-ſtring. Theſe arteries are in general 
much larger than the vein, and for the moſt 
part are found taking a ſpiral turn round it 
until their final termination in the placenta. _ 
Although 'the umbilical arteries have the 


ſame conſtruction which we behold arteries in 
general poſſeſs, it appears that they differ from 


them in the mode of their termination: in- 
ſtead of terminating by an exhalant ouflet and 
a returning vein, it does not appear that they 
poſſeſs any exhalant outlet whatever: the 
branches either inoſculate with each other, or 
termine in umbilical veins alone. That this 
is the conſtruction of theſe paris, and that 


the umbilical arteries have no open extremity 


either in or upon the placenta, is oy from 
the effect of injection. 


1. If one of the umbilical arteries be "op 
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jected, no part of the injection becomes extra- 


vaſated on the ſurface of the placerita, unleſs i it 


be from a rupture of the veſſel. 


2. That they have frequent anaſtamoſes 


ith each other, is evident from this, that by 


injecting one of them the others become com- 

3. That the umbilical arvories have a direct 
communication with the umbilical veins is 
proved alſo from henee, that if an injection be 


forced into the artery, it will not only diſtend and 
fill the vein, but the whole of the fetal ſyſtem, 


Thus then it appears that the placenta con- 
ſtitutes the organ in which the motion of the 


blood terminates, and conſequently that it 


is from thence it has its origin: it ends at 


the extremity of the umbilical artery, and 


begins at the open orifices of the umbilical 


vein. The nutritious matter which the um- 
dilical veins abſorb from the foetal placenta, 


affords a conſtant ſupply of freſh materials for 
the evolution of the foetal ſyſtem, without the 


action of its own reſpiratory or chylopoetic 


organs: it is this maternal blood, which had 


been aſſimilated by the fœtal placenta to the 


nature of the foetal ſyſtem, that conſtitutes the 
ſource 
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ſource from whence the foetus is ſupplied : and 
where the blood is in the pureſt ſtate in which it 


can be conceived, it is then generally of a crim- 
ſon colour, ſimilar to the arterial blood of the 
adult. The waſte it ſuſtains of the pureſt and 


beſt parts of the whole, from the exhalant ter- 


mination of the arteries, in ſupplying the fœtal 
ſyſtem, produces a ccnſtant deterioration of 


the reſt; and it progreſſively loſes this crim- 


ſon, and aſſumes a purpliſh colour. A neceſ- 

ity therefore exiſts, that it ſhould be kept in a 
ſtate of conſtant motion, in order that every 
part may recover the loſs it ſuſtains, and re- 
ceive a proper ſtate of melioration from the 
placenta. Such however is the ſmallneſs of the 


waſte it undergoes in the fœtal ſtate, where 
evolution alone exiſts, without ſpecific organic 
action, when compared to the adult, where 
there is evolution and ſpecific action together, 


that the neceſſity exiſts that a portion only of 


the whole ſhould return through the umbili- 


cal arteries to the placenta (not perhaps one 
third part of che reſt). 


This organizing proceſs continues for nine 
calendar months after the fœtus has been ge- 


nerated, before i it 18 ſufficiently perfected to re- 
D 4 {1ſt 
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fiſt the operation of the external cauſes by 
which it is aſſailed, and to aſſimilate the crude 
and inanimate ſubſtances on which it is deſ- 
tined to feed. When we reflect on the evo- 
lotion which the foetus has ſuſtained during 
the period above mentioned, we muſt confeſs. 
that its living power was moſt active, and that 
the nouriſhment which the maternal ſyſtem 

conveyed was particularly adapted to the na- 
ture of the foetal fyſtem. The feetus ſeems 
to obtain an almoſt total increaſe, without ſuf- 
fering ſcarcely any waſte; the whole of the 
matter which the exhalant arteries depoſit 

becomes organized, and the paucity of excre- 
tory matter, which the excretory organs con- 
tain, proves that the organization permanently 
remains *. N 


*The bladder of urine, during the whole period of geſ⸗ 
tation, does not receive more than two or three ounces of 
urine and there is no other reſervoir in which it can be 
contained. In different quadrupeds, more eſpecially of the 
larger claſs, there is an additional reſervoir for the recep= 
tion of the excretory matter which is produced : there is a 
canal that ariſes from the fundus of the urinary bladder, 
called urachus, and which terminates in a membranous 
ſac called alantois, it is ſituated between the chorion and 
amnion, and which increaſes i in maguitude according to 
the period of geſtation. 


The 
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The foetus is placed in the beſt poſſible poſ- 


ture that can be conceived ; the head lies 1 in- 
verted towards the cervix uteri, the chin 5 


reſting upon the thorax: the arms are ap- 


plied cloſe to the ſides, and the fore-arms 
inflected upon the arms; the palms of each 
band and fingers filling the hollow of the 


neck: the thighs are drawn up towards the 


flanks; and the legs tucked up under the 

thighs ; the ſpine, which admits of a conſi- 

derable curvature, gives to the whole a globu- 

lar form; a form the moſt perfect that can be 

conceived ; comprehending within its circum- 

_ ference the greateſt poſſible ſpace that can be 
meaſured, and in which the whole is contained. 


The changes alſo which the uterus itſelf un- 


dergoes are not leſs- firiking : : it enlarges in 
magnitude in Proportion to the evolution. 


which the fœtus ſuſtains: : the neck of the 


uterus, which i in the virgin ſtate evidently pro- 


jected beyond the body, progreſſively loſes i In 


the impregnated ſtate this projecting point, and 
ultimately aſſumes a regular oval figure. This 


alteration, however, does-not take place at the 
early period of geſtation; the alteration is ap- 
parent after the fifth month ; it proceeds more 


_—_ ” 
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rapidly i from the fifth to the ſeventh month, 
than from the ſeventh to the ninth ? at the 
ſeventh month, two thirds of this projection 
have diſappeared, and at the ninth month no- 
thing but a mall tubercular ruQure' is I 
parent. Og 20 ; 2076-577 noqgy: bas 
The uterus is ſituated at firſt within the ca- 
vity of the pelvis; it preſerves this ſituation 
for the three firſt months after impregnation: 
but in proportion as the evolution of the vum 
takes place, the uterus ſympathizes with the 
whole, and ſuſtains a conſiderable degree of 
enlargement; inſtead of being depreſſed by the 
increaſed weight! it has to ſuſtain, it progreſſive- 
| ly riſes above its uſual ſituation : at the third 
or fourth month, the os uteri, inſtead of being 
placed i in the centre of the pelvis, is nearly 
on a level with the brim : at the fifth month, 
the fundus uteri is half way between the brim 
of the pelvis and the umbilicus: at the ſixth 
' month, it is as high as the umbilicus itſelf: at 
the eighth month, the fundus is midway be- 
tween the umbilicus and diaphragm; and at 
the ninth month it has aſcended as far as the 
diaphragm _ eee ee | 
The diſtenſion that the gravid uterus ſuſtains, 
does 
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g does not proceed from the ſame cauſes that we 
| behold in inanimate matter, where an in- 


creaſe of dimenſion produces a diminution of 
E thickneſs : on the contrary, in proportion as 
Idle uterus increaſes in dimenſion, the increaſe 

| of thickneſs progreſſively follows; ſo that, 
of when the full period of geſtation is attained, 
25 it is very ſubſtantial in its fabric. 5 
i | It is not the ſubſtance of the uterus alone 
_ that undergoes the increaſe of evolution, but 
ne dee veſſels alſo with which it is ſupplied: theſe 
of veſſels become ſo much enlarged, that they 
he have in conſequence obtained the name of 
e | H{inuſes: they purſue a torquated or ſerpentine | 


courſe, in order that the momentum of the 
blood may be weakened, as it might otherwiſe 
endanger the ovum, which it is deſtined to 

ſupply. 1 OTA 
When we refle& on 5 amazing alteration 
which theſe different organs undergo, the mind 
is ſeized with aſtoniſiment: it confeſſes that 
the whole is the work of a Divine Artificer, 
chat alone can poſſeſs the mighty power of ela- 
borating, out of means at firſt ſo ſlender and 
ſimple, a fabric ſo wonderful and intricate in 
10 its Parts. 


of 


OF PARTURITION. 


Parturition. 
When the full period of geſtation is accom- 
pliſhed, the harmony that ſubſiſted between 
the containing and contained parts, 3 
the uterus and the ovum, entirely ceaſes. 
is probable that it ceaſes, becauſe the time 
deſtined for the evolution of both is expired; 
ſo that the action of the uterus is excited 
from this cauſe, rather than from the — of 
over diſtenſion. 
We have frequent W where parti. 
axles organs are excited at particular periods, , 
and where that excitement 1s limited and de- 
fined in its duration: it is eſpecially the caſe 
with the uterus itſelf, in the proceſs of men- 
ſtruation. The acceſſion, return, and dura - 
tion of this function in the healthy ſtate is ſo 
regular, that many women know the minute 
almoſt when it begins and ends. Why not 
then ſuppoſe that the period neceſſary for the 
evolution of the uterus is equally limited and 
defined; and that it has ſuſtained the acme N 
its growth, at the expiration of nine calendar 
months after conception has taken place? From 
the ſympathy that ſubſiſts between the ovum 
. and 
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and the uterus, it is very probable, that this is 


the period which is eſpecially deſigned for 


foetal exiſtence ;. ſo that when the feetus hag 


attained the acmẽ of perfection, the uterus it- 


ſelf has ſuſtained the full diſtenſion of which 


it is ſuſceptible : it therefore acts according to 


the power which it inherently poſſeſſes. This 
power is reſident in the muſcularity of its fa- 
bric; by the energy of which, a partial, and 
afterwards a general contraction of theſe fibres 
takes place. The contractions at firſt begin at 


the fundus uteri, and progreſſively extend to- 
wards the cervix ; they begin at diſtant, and 


are repeated at frevubnk intervals: theſe inter- 
vals become gradually ſhorter, and the forces 
of the contractions increaſe in power. The 
changes which the os uteri undergoes, prove 


the effect they have upon that part: inſtead 
of continuing impervious as before, it gra- 
dually dilates, and the membranes, by which 


the foetus is inveſted, are found er 
o (((( 


In proportion as the contraction of the ute- 
rus increaſes, its internal dimenſion progreſ- 
ſively decreaſes : the fœtus therefore becomes 


gradually forced into the cavity of the pelvis: 
8 the 
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the diaphragm and abdominal muſcles all o- 
operate, by their action, to diminiſh the ca- 


pacity of the abdominal cavity, and to force 


the uterus into the pelvis; the contraction of 


the uterus ultimately overcomes the reſiſt- 


ance which its contents afford, the membranes 
| burſt, the liquor amnii is diſcharged, and the 


child, placenta, &c. become ultimately ex- 


pelled through the pelvis, from its reſidence 
in the maternal ſyſtem. The labour and an- 


guiſh of the parent, till that awful and im- 


portant proceſs is accompliſhed; the diſeaſe that 
ſometimes, and the weakneſs that always ſuc- 
ceeds; the lamentation and cries of the in- 


fant as ſoon as it is born, all prove the ſenſi- 
bility and weakneſs of the human frame. 
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CHAP. 1. 
ON PREDICHOVTTION! IN GENERAL, 2 


Prediſpoſition ex ifs before organic aft, asin 145 Fatal hangs 
and other fatal organ predi iſpoſition 1s a power of ating, 
before action has laben place—this power requires a. proper 
ſubjeQ matter on, which to operate the lungs require air, 
the flomach food, Qc. Sc. —the energy of this power afting 
on theſe ſuoſtances produces aQtion—the action: of Leaſth, He. 
— prediſpoſition to di eaſe, what—aQions of di ieaſe—the 

| Brunonian doctrine 7 predi Jp, Oc. 


Ir u the rs him, he. cd, and | 
compared in the mode of its ſubſiſtence in 
the fœtal and in the adult ſtate, a great and 
ſtriking difference is found to ſubſiſt between 
both. Such is the harmony that ſubſiſts be- 
| tween the foetus and the medium in which it 
is ſituated, that the whole is in a paſſive con- 
dition. The thorax is depreſſed, and accom- 
modated to the collapſed condition of the 
lungs; the abdominal muſcles are relaxed, and 
in harmony with the parts they encloſe: the 
various muſcles by which the motions of the 
jaw are produced, are paſſive alſo; ſo that no 
part of the liquor amnii can be introduced into 


— —— — 


—— — 


— — — 


E IC A DOR OO ed AY PE IA - et ts At im ABI I 
1 
— 


48 on PREDISPOSITION 1N GENERAL, 


the mouth; the various organs of conſciouſneſs 
and of ſenſe are deſtitute of the energy they ate 
found ſo eminently to diſplay in the adult ſtate, 
The extremities alone—the parts that are more 
immediately deſtined to be the inſtruments of 
voluntary motion, ſeem occaſionally to act by 


virtue of the ſpecific power they poſſeſs; as 
is evident by the ſenſation which the mother 
feels, and of which they are NR the im- 
mediate canſe *. 


Although theſe different organs are in a 


paſſive ſtate, no doubt can exiſt but that theß 
poſſeſs a capacity to aft ; and that they only 
require proper ſubjects on which that capa- 
city may be exerted, and diſplayed in the 
production of action. It is this capacity of 
action, —of the eye to ſee, of the ear to hear, 
of the tongue to taſte, of the nerves to feel, 
of the lungs to reſpire, of the ſtomach to di- 
geſt, &c. &c. &c.—which I denominate Pxx- 
DISPOSITION, 5 


: , Whether theſe movements proceed from the irritz- 
tion which the nerves of ſenſe ſuſtain, when they come in 


contact with the uterus, without the intervention of the 


liquor amnii, or whether it be a beginning of voluntary 


power which the mind exerts, js a queſtion 1 am not at 


preſent * to decide. 


P ediſpoſition 
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Prodidpeſiricn therefore appears tobe a ſtate 
of dormant power, or a capacity of power; 
it reſembles the ſpring coiled up, before it re- 
acts, by virtue of the elaſticity inherent in it: 
it reſembles the impreſſion engraved on the 
ſeal, before it is participated by the wax; it is 
like the gun-powder before it Wan and 
explodes. The gun- powder poſſeſſes the ca- 
pacity to explode, the ſeal to impreſs figures, 
and the ſpring to re- act. This ſtate, how- 
ever, of capacity 1s very different from the 
ſtate of energy and action, when the various 
phænomena of exploſion, of impreſſion, and 
of re-action are produced: theſe different bo- 
dies, in which theſe powers in capacity reſide, 
require certain circumſtances external to them- 
ſelves for the diſplay of thoſe powers: for 
example, the ſpring requires an unreſiſting 
medium, (a medium with ſmall reſiſtance) ; 
the ſeal, a ſubject matter, in confiſtency ſoſt 
and yielding; and the gun- powder requires a 
particular condition of the atmoſphere. In like 
manner, the power which the animated ſyſtem 
inherently. and eſſentially contains, demands 
a certain temperature in the medium in which 
it reſides; e gzienlar ſpecies of food, and par- 
voL. 11. E 5 ticular 
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ticular conditions of it, before that power, paſ- 
ſive and dormant, can become power active, 
and the phænomena produced of VER ac- 
tion. | „ 
The dormant power which the organs poſe 
ſeſs would never have been rouſed, and the 
phenomenz of organic action produced, if the 
organs had not proper ſubſtances on which to 
operate: a proper aptitude, therefore, and fit- 
neſs in the ſubſtances which the different or- 
gans receive, becomes effentially neceſlary ; 
and it is then that the ſtate of prediſpoſi- 
tion, or of dormant power, becomes a ſtate of 
power active, and the phænomena of living 
action enſue: it is in this power which the 
ſyſtem altogether, or the different organs in 
particular ſeverally poſſeſs, either of operating 
upon, or in reſiſting the operation of external 
ſubſtances, that the ſyſtem may be ſaid to poſ- 
ſeſs a prediſpoſition to health. The powers of 
preſervation and of reſiſtance are not only 
limited and confined; but they vary in differ- 
ent conſtitutions, and in different parts of the 
{ame conſtitution at different times. Some 
conſtitutions poſſeſs the prediſpoſition to health 
in ſo eminent a 3 chat they pas through 
— the 


t] 
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the long courſe of a long life in the undiſ- 
turbed enjoyment of it. If the prediſpoſition 
of the organs in general be examined, it is 
found that particular organs are prediſpoſed to 


act upon particular ſubſtances; the lungs are 
prediſpoſed to act upon the air; the ſtomach 


upon animal and vegetable matter, and on fluids 


of various kinds; the lacteals upon the chyle; 


the glands upon the blood ; the bladder upon 


the urine; the inteſtines upon the fæces, &c. 
Ke. $0 long as this relation continues to 
ſubſiſt, of power in the organs, and aptitude 


in the ſubje& matter, health is preſerved and 


diſeaſe prevented: the relation therefore which 


the animated ſyſtem in a healthy fate bears to 
things external, is the relation of frength and 
of power ; and the relation which external 


2 things bear to the healthy ſtate, 18 Wat * 


aptitude alone. 26 9 | 75 
Of Aptitude. | 1 

The neceſſity of a proper aptitude to be 

ated upon in the matter which is expoſed to 


the action of the living ſyſtem, is proved by 
the difference that ſubſiſts in the quality of the 


nouriſhment which different ſyſtems, and va- 
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the feztal tate; whilſt the evolution of the ſyſ- 


tem was taking Place; and before the organs 
had acquired the power of acting, the embryo 
received nourifly 


ing organs. $1 16414 5 129 
It is with a view to he: 0 80 EY 


tude, that Providence has ſupplied the maternal 
ſyſtem with organs that produce a fluid fitted 
to be acted upon by the infant ſtomach, for 
the nouriſhment and ſupport of the infant 
frame. As ſoon as parturition therefore is 
accompliſhed, an increafed action takes place 
in the breaſts ®, The Ne n 
oh od 


* When Laurence gerne aſed to examine himſelf 


naked in the looking-glaſs, and contemplate the uſes for 
which the different organs he beheld were: deſigned, he 
could eafily account for the exiſtence of all, his nipples 
alone excepted : the exiſtence of theſe uſed to cauſe him 
the greateſt perplexity of mind, becauſe he never could 
find any uſe for them. He thought them of no more uſe 
to him, than they are to thoſe mothers who do not ſuckle 
their own children when they have health and * 
equal to the taſk. 


It however appears to me, * if Sterne had ſtudied 


the em with which Providence proceeds ĩ in all its 
e Ef operations, 


ment at once properly pre- 
Pared, without the an v4 its own n | 
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vert the blood they receive into milk: if it 


were poſlible to analyſe the fluid which the 


compare its properties with that of milk, I am 


perſuaded that there would be found to ſubſiſt 
a conſiderable analogy between both, becauſe it 


is the firſt tranſition which the fœtus undergoes 


in the mode of its ſubſiſtence, between living 
on matter iromiediately prepared by means of 


operations, and the dt difference that Lubſiſts be. 
tween the different links in the chain of animated exiſt- 


ence, he would have ſeen. that there is a neceſſity for 
_ ſyſtem where the breaſts ſhould ſubſiſt, without being 
of any particular uſe. Of all the mammalia claſs, the 


human female, in this reſpect, is the moſt imperfect. 


be the chain ended with her, either ſhe would he deſti- 
tute of a breaſt; or, if ſhe poſſeſſed one, it would be like 
that of the male: if ſhe were deſtitute of this organ, her 


yery nature would be changed, and ſhe would probably 


belong to ſome of the lower order of animated beings ; 
and if ſhe poſſeſſed one like that of the male, it would 
be of no ſervice: the chain of difference, therefore, does 
not ſtop. at the female, where the mammæ are wanted 


for the nouriſhment of the offspring; but it proceeds 
to the male, where it ultimately terminates, and is of 


no other uſe to him, than that of preſerving the regula- 
rity in the chain of animated exiſtence, from the higheſt 


to the loweſt, from the moſt reren to the moſt im- 
perfect. 


Bia: its 


— <1 ea 


$4 
its auxiliary organs, which is at once converted 
into blood; or receiving matter from the mo- 
ther, which muſt be firſt aſſimilated to the 
nature of its own ſyſtem, by the action of its 
own organs. In the fœtal ſyſtem; therefore, 
blood is formed immediately by the power of 
the placenta alone: in the adult ſtate, it cannot 
be formed without the medium of different or- 
gans, of the lungs in particular, and _— 
poetic organs in general. 
In proportion as the infant ſyſtem acquires 
ſtrength and perfection, the ſtomach poſſeſſes 
the capacity to act upon food of a more ſolid 
nature: an evolution, therefore, of the teeth 
enſues, in order that the matter received may 
be comminuted and maſticated, rendered apt 
and fit for the ſtomach to aſſimilate. The | 
power in the infant ſyſtem of living on ſolid N 
matter, poinis out the propriety of abandoning = 
its former mode of ſubliſtence ; inſtead, there- 1 
fore, of living by ſuction, as it uſed to do, and 
for which purpoſe its lips and gums were 
eſpecially calculated, it employs the teeth with 
which it is ſupplied, and nne on fluid * 
ſolid food together. 
When we reflect on the gradual coli 
8 
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which the teeth ſuſtain, the delicacy and 
weakneſs of the firſt fet, we muſt neceſſarily 
conclude, that none but ſuch food as is eaſy: 
of comminution ought ro be introduced, as. 
alone poſſeſſing the aptitude to be ated upon 


by the infant ſtomach. But when the evolu- 


tion of the ſyſtem is further advanced, and 


more eſpecially when it has attained its ſtan- 


dard of perfection, the milk teeth drop off, 
and anotherſet more eompact and durable than 
the former ſupply their place, in order that the 
various and diſcordant ſpecies of food to which 


the mental appetite is diſpoſed to indulge, may 


be rendered apt and fit for the action of the 
ſtomach. On the contrary, at the period of old 

age, when the powers of the ſyſtem are verg- 

ing to decay, the ſtomach in general firſt feels 


the change. The teeth periſh, not only becauſe 
the muſewlar powers by which they are moved 


are not ſufficiently ſtrong to maſticate food of 


a nature too ſolid, but becauſe the ſtomach is 
too weak alſo to digeſt and aſſimilate it into 


chyle. The teeth and mouth therefore are 
eſpecially deſtined to prepare food from with- 
out, and make it in harmony with the parts 


within, that it may poſſeſs the aptitude to be 
| ES. ated 
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acted upon, and qualified to be aſſimilated into 
blood. The chylopoetie organs are therefore 


deſtined to perform the ſame function on food, 


as the maternal portion of the placenta upon 


the blood. The maternal placenta, as we have 


ſeen, conveys nouriſhment that poſſeſſes the 
ſtrongeſt poſſible aptitude to be converted into 


medium of the fœtal placenta. The guſtatory 
and chylopoetic organs together prepare and 
aſſimilate food, in order that it may be con- 
verted into blood. The differeuee conſiſts in 


the fimplicity by which the one is effected, 


| and the complication of the other; - It is by 


the action of the fœtal placenta that the ſerous 
fluid it receives from the maternal, is aſſi mi- 


lated into its own nature, and blood actually 
formed. The foetus, therefore, makes blood | 
immediately; the adult does it by different 


media. The chylopoetic organs prepare only 


the food for the lungs to perfect, ſo that it is 
by the combined action of the chylopoetic and 


reſpiratory organs together, that blood is form- 


ed; as it is by the combined action of the 


two portions of the placenta, that fœtal blood 


is produced. Great, therefore, is the error of 


thoſe 
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thoſe who ſuppoſe that the placenta performs 
the office of lungs alone, merely for the oxy- 
dation of the blood: its office is far more im- 
portant; it performs the double and combined 
office of chylopoetic 1 . organe to- 
gthar,, tl | 


Aptitude neceſſary i in the Air which the Lungs 


recei ve. 


1 by 3 that ſubſiſts of: proper  apirade 
in the food which the ſtomach is to receive, is 


equally evident in the air or ſubject matter 


which the lungs eſpecially demand: this ne- 


ceſſity is proved by the different ſpecies of air 


which different ſyſtems require for their nou- 


riſhment and ſupport. The particular kinds 


of air which anſwer, in the moſt' eminent de- 
gree, the purpoſe of vegetable evolution, as 


alſo of the inſect tribe, are found particularly 
deleterious and deſtructive to human exiſtence. 


The former vegetate and flouriſh by immer- 


lion in and abſorption of thoſe airs: in the 
latter, a ceſſation of all vital action enſues, it 


periſhes and dies. Food, therefore, which con- 
ſtitutes aptitude for the one ſyſtem, is evi- 


1 Y _ 
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dently inaptitude in the other, ariſing from the 
different nature of the living principle in each. 


It is owing to the increaſed aptitude which 


oxygene poſſeſſes to be acted upon by the re- 
ſpiratory organs of the human ſpecies in gene- 


ral, that, although it is involved with double 
its quantity of azote, and a ſmall proportion of 
carbonic acid gas, it becomes ſelected and ab- 
ſorbed: on the contrary, the other parts are 


ſeparated, and by the collapſe of the bronchia, 


are expelled as deleterious and foreign. So that 


the ſubſtances received as nutritious, are not 


only totally different in different ſyſtems ; but 


the quality of the matter which is expelled as 
excrementitious and foreign. Whilſt vegetables 
act upon and devour azotic and carbonaceous 


air, becauſe they poſſeſs the aptitude to receive 


the participation of life of thoſe particular ſyſ- 
tems, they are perpetually excreting oxygene, 
becauſe it has not the aptitude to retain the par- 
ticipation of the living principle which it had 


received: it is therefore decompoſed in the liv- 
ing ſyſtem in which it reſided, and of which it 


once formed a part, and is expelled out of it. 


On the contrary, 1a the human ſyſtem, the car- 
bonaceous 


\ 
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bonaceous and azotic airs which the different 
parts of the living ſyſtem contain, are found 
unapt to preſerve and retain the participation 
of the living principle which they had receiv- 
ed; they therefore become perpetually decom- 
poſed, and are excreted out of it, through the _ 
medium' of different organs which are eſpe- 
cially allotted this particular office; viz. by the 
terminated extremity of the pulmonary arte- 
ries, by the exhalant veſſels ſituated on the ſur- 
face of the ſkin, and by the power of the kid- 
neys through the medium of the urine, Car- 
bonaceous air and nitrogene therefore is azotic 

air (deadly) with reſpe& to the human ſpecies, 

but pure air with reſpect to the vegetable ſyſ- 
em; and oxygene, in ſome caſes, may be 
; I conſidered as azotic air, with relation to ſome 
. IU ſpecies of the vegetable creation. Purity, there- 
„ fore, has the relation of aptitude, and impurity 
of inaptitude alone: but none of theſe airs are 
d vital per /; they only become the fit ſubjects 
bor the reception of vitality, which is imparted 
to them by the living power of the organs to 
which they are applied. 


of 
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Of Aptitude i in ap" Medium "Re 


he neceſſity of aptitude i in the food hh 
different {ſyſtems require for their nouriſhment, 
extends to the medium in n EY are . 
tined to reſidde. 
oi with a view to this er, 4 dis. 1 
8 Sem ſyſtems ate placed in different media, 
according to the eſpecial nature of each; and 
that the degree of protection they receive, 
correſponds to the power or weakneſs of their a 
vegetables, and of the lower order of animals, | 
that the ovum by which it is contained be- 
comes ſeparated from the parent by whom it 
was produced. The parturition of vegetables 
is effected by the rude blaſt to Which it is ex- 
poſed, and it afterwards' evolves in the ſpot 
where it was depoſited. | Fiſh in general, and 
moſt of the oviparous animals, are'expoſed to 
the ſame deſtiny. It is the bigher. order of 
animals, whoſe living principle demands the 
protecting medium of the maternal ſyſtem for 
the purpoſe of its evolution, until its organiza- 
tion is lufhciently ſtrong to reſiſt the viciſſitude 


of climates to which it is afterwards expoſed, | 
B Th When 4 


2 


When we reflect on the ati which Pro- 
vidence has made, in order that the tranſi- 

tion of tlie foetal into the infant late with 
reſpect to food, might be as light as poſlible *, 

we muſt neceſſarily conclude, that the change 

in the temperature of the medium ought not 
afterwards to vary in any conſiderable degree; 5 . 
but as the temperature of the air is lower in Ag 73 
the adult than what it was in the foetal ſtate, | 
it would appear reaſonable to conclude that in- 
er pee they ſhould be kept very warm, 

ought not to be kept in a medium ſo high as 

they were in n before; and J am ſatisfied, that 

with reſpect to temperature, and to the nature 

of their food, it ought to reſemble, as far as it 
is poſſible, what it was in the fœtal condition F. 


* By the affiniry that milk bears to the matter which the 
placenta 5 Gs 88 


It was my intention to 1 inveſtigated the difergnt 
climates, and the different ſituations beſt adapted for dif- 
ferent ſyſtems ; ; and, on the contrary, thoſe that ſeeniba_ 
particularly « deleterious to their exiſtence. As this fub- 
| ject would neceſſarily extend to a conſiderable length, al- 
5 though it is certainly connected with the preſent qpeſtion, 
I muſt decline it for the preſent. | 
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Ne 4 neceſſity of aptitude 1 in the 15 which 
2 ſyſtems require for their nouriſhment, 
extends to the eie EA are deb 
tined to reſide. 1 10 5379 | 
It is with a view to this acer that 1 if. | 

. 8 ſyſtems ate placed in different media, N 
according to the eſpecial nature of each; and | 
that the degree af protection they receive, N 
correſponds to the power or weakneſs of their 
living principle. Such is the living power of ( 
vegetables, and of the lower order of animals, 
that the ovum by which it is contained be- ' 
eomes ſeparated from the parent by whom it 6 
was produced. The parturition of vegetables f 

is effected by the tude blaſt to Which it is ex- 
poſed, and it afterwards evolves in the ſpot 


where it was depoſited. Fifh in general, and F 
moſt of the oviparous animals, are expoſed to 5 
the ſame deſtiny. It is the bigher order of 1 
animals, whoſe living principle demands the : 
protecting medium of the maternal ſyſtem for j 
the purpoſe of its evolution, until its organiza- t 
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tion 1s ſufficiently ſtrong to reſiſt the viciſſitude 


of climates to which it is afterwards expoſed, 
W . When 
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F When we reflect on the proviſion which Pro- 
vidence has made, in order that the tranſi- 
tion of the fœtal into the infant ſtate with 
reſpect to food, might be as ſlight as poſſible *, 
we muſt neceſſarily conclude, that the change 0 
in the temperature of the medium ought not A. pion 

afterwards to vary in any conſiderable degree; 1 Ae Ares ak | 
but as the temperature of the air is lower in A, Aron LF 1 | 
the adult than what it was in the fœtal ſtate, | 
it would appear reaſonable to conclude that in- 
fants, although they ſhould be kept very warm, | 
ought not to be kept in a medium fo high as 1 
| they were in before; and I am ſatisfied, that 
with reſpect to temperature, and to the nature 1 
of their food, it ought to reſemble, as far as it 1 
is | poſlible, what it was in the fœtal ennditon f. | i 
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* By the affiniry that milk bears to the matter which the 158 
placenta Surf fn. m we 885 SY _ 


Jig It was my intention to VE inveſtigated the n 9 
climates, and the different ſituations beſt adapted for dif- 8 | | | / 
ferent ſyſtems - and, on the contrary, thoſe that ſeemd 114 [+ 
particularly « deleterious to their exiſtence. As this fub- | { | [} 

| 


je& would neceſſarily extend to a conſiderable length, al- | | 31 j 
though i it 1s certainly connected with the preſent qpeſtion, , |] | 
| muſt decline it for the preſent. 
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Of ACTION IN GENERAL, if « 


07 Aetimn i in general, of Hea Ith ; in | particular, 
As ſoon as parturition is accompliſhed, and 


the fortus is depoſited in a medium fitted for its 


reception ; the different organs with which it 


is ſupplied, are rouſed from the ſtate of prediſ- 


poſition, or of dormant capacity, into energy 


and action. In proportion as the ſtate of pre- 


diſpoſition departs, the ſtate oſ energy accedes. 
The difference that ſubſiſts between both con- 


ſiſts in this: in the one caſe, the organs have 
the power to act, without having ſubſtances 
on which to operate; in the other, the power 
which the organs poſſeſs is immediately called 


fortli by the application of the various ſub- 
ſtances which they demand, and upon which 


their action can be properly exerted. Pre- 


diſpoſe ſtion, therefore, i in the organs, reſembles 
the ſcience of the artiſt, whilſt he is deprived 


of the materials on which his ſcience can be 


diſplayed i in the different works of art: it re- 


ſembles the ſcience of the painter without his 


canvas; of the mathematician without his 
plumb and line: on the contrary, the action 


of the organs reſembles the architect fur- 


pilhed wth * and actually employed 


in 
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in building : it reſembles the painter occupied 
in drawing figures upon his canvas; the ma- 
thematician, when he applies his ſcience in the 
very act of menſuration, &c. &c. The power 
to act therefore exiſted before that power was 
actually exerted, in the ſame manner as the 
prediſpoſition to act in the lungs, &c. exiſt- 
ed before action took place: it only took 
place when the ſubje& matter (air) fitted for 
their action was applied: it was the ſame with 
the ſtomach, by the introduction of food; of 
the eye, by the application of the rays of light; 


of the ear, by the tremulous or yibratory mo- 
tion, excited in the air that is conveyed. to the 
internal ear by the medium of the tympanum ; 


of volatile bodies to the noſe, through the me- 


dium of the olfactory membrane; of ſapid bo- 
dies, through the medium of the mucus and 


cuticle which cover the tongue ; of impreſſion, 
through the medium of the cuticle and cutis 
on the cutaneous nerves. 'The power, there- 
fore, or capacity, is reſident within, The 


means by which that power is called forth into 
energy comes from without; the reſult of which 


is the production of organic action. 


The action produced is not the cage of life, 


28 
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as has been falſely and erroneouſly ſuppoſed, 
but merely an &fe# of it. Life, as we have 
ſeen before, may and does ſubſiſt without or- 
ganie action, although organic action cannot 
ſubſiſt without the exiſtence of life. Life had 
a prior exiſtence to the organization, and orga- 
nization itſelf to the action produced. Life 
is the primary and efficient cauſe, of which 
organization is the ſecondary or inſtrumental 
cauſe; and organic action itſelf is the final 
cauſe, which proceeds from the living power 
of the organs acting upon ſubſtances foreign 
to themſelves, when they poſſeſs a proper apti- 
tude to be ated upon. So long as this relation 
continues to ſubſiſt, of power in the organ and 
aplitude in the ſubject matter, the ſyſtem re- 
ceives the ſupply it perpetually demands; the 
| ſenſation of health and of ſtrength, ſo delight- 
ful and agreeable, may be then ſaid to exiſt: 
on the contrary, when there is a mal-confor: 
mation of the organs, or the ſubject matter 
applied to them is either improper from exceſs 
or defect, or from the nature of its ſenſible 
qualities, diſeaſe takes place. 
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of Predj 5 ofit tion to Diſeaſe. 


Prodifpcition to diſeaſe exiſts when the or- 


gans of which the whole of the ſyſtem is com- 


poſed are mal-conformed, or when they have 


been compoſed of matter that was not fitted 


for the nature of the living power by which 


it was organized, For example, if the mater- 


nal ſyſtem, during the period of geſtation, la- 
boured under ſome particular complaints, ſo 
that the blood that was conveyed through the 
medium of the placenta poſſeſſed deleterious 
properties; no doubt can ſubſiſt, but that the 


fetus will ſuſtain as much injury in its forma- 
tion, as the adult would do from noxious qua- 
lities in the food. I am ſure that I have ſeen 
caſes of this ſort. It however often happens, 
| that the maternal ſyſtem is attacked with va- 
tious complaints during the period of geſ- 
tation, and yet the foetus is not particularly 


affected by them. We ſometimes ſee particu- 
lar organs of the ſame ſyſtem prediſpoſed to 


the preſervation of health, whilſt others are 
the very negative of theſe : in ſome, the lungs 


are ſtrong, the ſtomach weak; in others, the 


ſtomach. ſtrong, the bladder weak, &c. &c. 
VOL. , F and 
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and in particular caſes we occaſionally behold 
a weakened and a mal-conformed One 
_— ei | 
When a ſyſtem Hoes prediſpoſed Is e 
into energy, the actions that are produced are 


diſplayed in a manner languid and morbid; 
inſtead of the ſyſtem itſelf being perfectly re- 
newed, and the different organs performing 


their functions as they ought, diſeaſe takes 


place of various kinds. If this mal - confor- 


mation ariſes from the conſtruction of the 
thorax, the effect is immediately felt by the 
lungs: if the weakneſs be reſident in the lungs 
themſelves, they have not the power of acting 
upon the air: the conſequences are therefore 
felt by the blood, ſo chat every part of the 


body which is ſupplied with it, becomes in 
conſequence affected; not the glands alone, 


and the fluids which they produce, but the 
whole of the ſimple ſolid alſo. If the mal- 


conformation be reſident in the ſtomach, in- 


ſtead of the food being aſſimilated as it ought, 
chyle is imperfectly formed, and the blood 1s 
conſequently deprived of the conſtant ſupply 
it demands: if it be the lacteal or meſenteric 
glands, tabes and emaciation take place : if it 
| 
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be the kidneys or bladder, ſablonous or caleu- 
lous coneretions are formed * : if the mal- con- 
formation be in the lymphatic abſorbent veſ- 
ſels, anaſarea enſues: if it be in the lympha- 
tic glands, ſerophula and rachitis, &c. e. 

When we reflect on the ſimilitude that fre- 
quently ſubſiſts between the parent and the 
offspring, and the different marks which the 
latter very often bears, and which it evidently 
derives from either one or both parents; we 


ferent organs of the infant frame participate, 


rent ſtock : hence it is that robuſt parents ge- 
nerally produce: ſtrong and healthy children; 
and, on the contrary, weakly children are the 
frequent iſſues of unhealthy parents. I know 


HM fereral parents that have particular marks 
about their bodies, and which exiſt equally in 
we children. In one family, the mother was 


1 born with a fleſhy ſubſtance. ſuſpended from 
1 the lobe of the left ear; and abbough it was 


ho Mr. Gaitſkill, an ingenious 8 ſurgeon of Rotherhithe, 


of urine, of the ſize of a ſmall filberd, | 


ſhall- naturally be led to conclude, that the dif- 


in a conſiderable degree, the nature of the pa- 


has informed me, that he found in a foetus which he had 
an opportunity to. open, a perfe& calculus in the bladder 
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j | eut off in her infancy, three out of ſive chil- 
ll Aren have been born with preciſely the ſame 
ſubſtance ſubſiſting in the ſame part: why, 
then, ſhould we deny that- the ſame peculia- 
rity of conformation may take place in the 
different organs alſo? And as our exiſtence is 
| hereditarily derived from our parents, in like 
manner our organs obtain the peculiarity of 
their ſtructure from them: ſo that the degree 
of ſtrength and of weakneſs, of health and of 
diſcaſe, in a great meaſure ariſes from the na- 
is evidently of an hereditary nature; fo that 
when the prediſpoſition to action is called forth, 
which mal-conformed organs poſſeſs, the ac- 
tion that takes place, inſtead of being as it was | 
in the healthy ſtate, reſembles the imperſecct | 
and mutilated impreſhon engraved on the ſeal : 
| 
* 


it reſembles the gun- poder hiffing off in va- 
pours and in ſmoke, inſtead of complete deto- 


„ "DE ted 


Ant it uus jon in a bad ſpring, in A of the c 
. — ./ elaſticity it does not contain. e 


, It is owing to the imperfection & the e 
2 * 1: ſyſtem, or to its comparative ſtate of weakneſs v 


in reſiſting * operation of external cauſes, ot 
| that 
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that predifpoſition to diſeaſe really and truly 


exiſts, When the ſyſtem operates upon exter- 
nal cauſes, health is preſerved, and diſeaſe pre- 
vented: on the contrary, when external cauſes 
operate upon the ſyſtem, or the ſyſtem has not 
the power to reſiſt their operation, Health de- 
moo and png is produced. s 


tion and of reſiſtance are limited, the deleteri- 


ous cauſes by which they are or may be aſ- 
ſailed, are almoſt infinite both in number and 
in power; ſo that, in the full enjoyment of 
health and of ſtrength, all are conſtantly pre- 
diſpoſed to the operation of morbid cauſes, by 


which diſeaſe is produced, and often fall vic- 
tims to its effects. Whilſt, in our corporeal 
frame, we are prediſpoſed “ to all the evilswhich 
fleſh is heir to dur minds alſo are prediſpoſed 
e to the ſlings and arrows of outrageous fortune. 


The ſyſtem is prediſpoſed to diſeaſe from ae- 
cidents, becauſe the organization is not ſuffi- 


ciently ſtrong to reſiſt the operation of the me- 


chanical powers to which it is expoſed, and by 


which it is often affailed. The arrangement 


of its organs is frequently diſturbed; a ſolution 
F 3 "" 8 
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of continuity between the parts often takes 


place; and ſuch is the læſion and deſtruction 
which the whole occaſionally ſuffers, that a ſuſ- 
penſion of the functions neceſſary to the exiſt- 
ence of life immediately enſues. 


It is prediſpoſed to diſeaſe, from the opera- 


tion of ſubſtances whoſe powers do not reſide 
ſo much in their mechanical, as in their ſpe- 
cific or chemical qualities. The various bo- 
dies called poiſons may be arranged under 
this claſs, more eſpecially thoſe that are pro- 
duced by the proceſſes of putrefaction and fer- 


mentation of animal and vegetable matter, or 
that are given out by the excretory organs of 
animals and vegetables in their morbid ſtate, 


or from particular parts of ſome animals and 
vegetables in their healthy ſtate. Under the 
firſt head may be mentioned the poiſon of 
plague, of typhus, of ſmall - pox, of meaſles, 


of lues, of itch, of rabies, &c. &c. Under the 
ſecond head may be ſtated the poiſon of the 


viper, the tcattleſnake, bug, bee, &c. &c. &c. 
There are various parts of the vegetable 
Wg dec that furniſh ſubſtances ſo extremely 


deleterious and nox1ous to the human frame, 


that its action beomes re and 
putrefaction 


— 
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putrefaction immediately enſues, as the poiſon 
of the lauro-ceraſus, &c. &c. &c. 
Finally, the ſyſtem is prediſpoſed to diſeaſe 
from the operation of- the ſenſible qualities of 
chemical bodies—of fire in a ſenſible form, of 
lightning, of various cauſties of an acid and of 
an alkaline nature; and, in ſhort, from the 
abuſe of any one ſubſtance that can be men- 
tioned. The. chemical properties of theſe 
bodies overcome the reſiſting power of the 
part or of the ſyſtem to which they are ap- 
_ plied. "They enter into a chemical union with 
it, ſo that both loſe by the combination ſome 
of the qualities each ſeparately poſſeſſed. 
The mineral poiſons are either metallic, 
b or ſaline, or the different compounds 
that are formed by them. 
I. The metallic poiſons are, arſenic, mercury, 
antimony, copper, lead, ſilver, and gold. ; 
2. The earthy poiſons are, calcareous earth, 
barytes or terra ponderoſa, and ſiliceous earth. 
3: The ſaline poiſons are, the ſulphuric, ni- 
tric and muriatic acids, and the mineral alkali, 
The above ſubſtatices conſtitute the baſe of 
which various preparations are formed ; and it 
is generally found, that they become much 
T2 - more 
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more active in their combined than 1 in their 


native ſtate*. 


The relation, therefore, hich anita! 
things bear to the weak and the diſeaſed ſtate 
of the ſyſtem, is that of power and of ſtrength; 
and the relation that the debile ſtate of the ſyſ- 
tem bears to external things, is that of weak- 


. neſs and ſuſceptibility, © When the reſiſting 


powers which the animated ſyſtem contains, 
are not equal to, or greater than, the powers 

external to itſelf, health departs and diſeaſe ac- 
cedes, Such, indeed, is the total privation of 
reſiſting power in ſome conſtitutions, that no- 
thing but prediſpoſition or weakneſs ſubſiſts, 

weakneſs of reſiſtance within, and ſuſceptibi- 


lity to be acted upon by things without, con- 
ſtituting what is called an irritable habit. 


That a ſtate of prediſpoſition to difeaſe i in 


1] 

the ſyſtem has the relation of weakneſs to the I 
cauſes by which it is aſſailed, is proved from 0 
the difference that we frequently behold in 
different men, and in the ſame copfti- c 
= I wiſh to. ' it underiiced. that I only enter lere P 
this part of the ſubjeCt as much as is ſufficient to illuſtrate a 

my opinion. It is a very copious ſubject of itſelf, and it ? 

were my with hercaſter to arrange it as it deſerves. un 


tution 


1 * 


* 
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tution at different times. Amongſt a number 
of children that are often expoſed to the con- 


tagion of the ſmall-pox, many ſhall have it 


in the confluent, ſome in the diſtin& form; 
a few ſhall reſiſt the operation of the poiſon, 
and eſcape the diſeaſe altogether. 0 

Although conſtitutions ſuch as theſe are na- 


turally ſtrong (and ſome there are that know 


not what diſeaſe actually is), there are various 


cauſes by which that prediſpoſition to health 
may be weakened, and prediſpoſition to diſ- 
eaſe immediately induced: theſe cauſes are 
called prediſponent, as having a tendency to 
weaken the reſiſting power of the ſyſtem, and 
to —_— the en of the nn cauſes 


upon it. ve 
The influence of theſe ona VERO 1s 


particularly evident in particular habits that 


are equally expoſed to the operation of differ- 


ent poiſons. Perfons who have been weakened | 
by any cauſe, whether of body or of mind, be- 
come more ſuſceptible to be acted upon by the 


poiſon of typhus, of marſh miaſcoata *, &c. &c. 
than 


unhappy wretches have undergone ſome very ſevere 


operations 


* It is a very wejachaly fact, that after a number of 
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than thoſe who, are in the full enjoyment of L 


health : in the one caſe, it is external cauſes 
operating upon the ſyſtem ; in the other, it 
is the ſyſtem operating upon external cauſes, 
The influence of this principle is moſt emi- 


. nently proved in thoſe diſeaſes that we fre- 


quently behold produced a long time after the 


reception of the-poiſon : it frequently happens, 


that perſons in a ſtate of health (in hoſpitals, 
indeed, it always happens) receive various 
ſpecific poiſons, which the ſyſtem however has 


ſtead of being paſſive, it becomes active; in- 
operations in our different hoſpitals, they are placed in 


wards where different contagious diſeaſes frequently exilt. | 


Such, is rhe weakneſs, that is induced upon the ſyſtem by 
the pain during the operation, by the loſs of blood, and 
by the antiphlogiſtic regimen afterwards purſued, that a 
ſtate of prediſpoſition to the reception of theſe poiſons is 
immediately induced, the diſeaſe takes place, and death 
very frequently follows. If ſeparate hoſpitals for ſurgical 
and medical patients cannot be obtained, particular wards 
_ ought however to be ſelected for the e ack of each 


de 
| tend 


then the power to aſſimilate and deſtroy. When 
a Rate of weakneſs is induced, the preſerva- 
tire power of the ſyſtem becomes conſequent- 
ly. leſſened; the poiſon which was before in 
a dormant, becomes in a ſenſible ſtate; in- 
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| 


ſtead of the organs eliminating its morbid 


qualities, its morbid qualities excite the action 1 
of the parts in which it is depoſited, and mor- | 1. 
bid action is produce. BR... || 1 
The action of moſt poiſons under the ſame ; 
circumſtances, and on conſtitutions apparently 
alike, is pretty uniformly the ſame ; as alſo the 
power of the conſtitution itſelf, either in reſiſt- 
ing the operation of the poiſon, or in correct- 1 
ing its influence. The poiſon of ſmall-pox - . | j | 
by inoculation takes eight or ten days before by 
it produces a general influence upon the | 
ſyſtem; and the ſyttem itſelf requires the | 
_ fame period, before it is able to aſſimilate | 


the poiſon which it has received, and correct 
the action which it has produced. It is 
the caſe with various fevers brought on by 
} poiſons of a Tpecific kind. The power of the 
ſyſtem commonly deſtroys their operation in a 
certain number of days; in the meaſles, three; 
in the ſcarlatina, ſeven; in typhus, twenty- 
one, &e. &c. It is in this relation of power 
between the ſyſtem and the poiſon, that the 
doctrine of critical days ought to be founded: 
it muſt however appear very difficult to eſta- 


bliſh any ſuch criteria, becauſe we are gene- 
6 


rally 


Qs it produces, the poiſon continues to act 
3 upon the ſyſtem. The morbid actions which 
li! it had excited, continue to increaſe until all 
= vital action becomes ſuſpended, and difſolu- 
1 | tton finally takes place. et 

= tue fame principle equally as to the 
influence of temperature: there ſeems to be a 


1 ſtandard medium moſt congenial to the 2 
* YO; Although the ſyſtem poſſeſſes the p 


3 A; * 1 reſiſting within certain limits a 8 
2 2 {gf 9m that ſtandard ; no doubt can exiſt, but 
7 ald 11 overcome the reſiſting power of the ſyſtem, 

f _ 27 and death is induced either immediately or me- 
„ dilately by the action of diſeaſe: theſe are the 

conſequences of the ſyſtem having loſt the 


action of thoſe agents by which it is aſſailed. 


) 


of 
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ll „ rally ignorant of the concentration and force 
1 of the poiſon, and of the reſiſting degrees of 
Wl the ſyſtem either in eliminating or combating 
it Its effects. If the ſyſtem have not the power 
| of correQing the poiſon, or of arrefing the 


that extreme degrees either of heat or of cold 


power of preſerving itſelf, and of reſiſting the 
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on n Dorine of mas e | j | 8 
1 Sc.“ 8575 | 


9 appears that Dr. John Brown's ideas of 
prediſpoſition were very different from thoſe | 
| Thave endeavoured to explain. Prediſpoſitioh | 1 


he defines to be © a fate intermediate betwixt | 
bealth and diſeaſe : the powers producing it are | 


the ſame with thoſe that produce diſeaſe.” P. 59 | | 5 
This nonſenſe would be of itſelf perfectly un- fy 
intelligible, were it not for the imperfect ex- 

planation which the context affords. The 0 
context ſays, that bo prediſpoſition ariſes from 
the "fame. exciting powers acting upon the 
ſame excitability from which both health and 

diſcaſe ariſe, and 1 is an intermediate ſtate be- 5 


ween both.“ 80 far from this opinion be⸗ 
ing true, that a ſtate of prediſpoſition ariſes 
; from the ſame exciting powers acting upon 
! the fame excitability from whence both health | 


and diſeaſe ariſe, and is an intermediate ſtate 
between both, that a ſtate of prediſpoſition, 
properly defined, can _ exiſt before the 


—— 2 — Vee. 
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I muſt refer the reader to the firſt e of this 
Work, where the fundamental principles of the Bruno« | 


nian doctrine have been inreſtigated. | 
exciting | 
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exciting powers have been applied, or before 


they have produced any action upon the ex- 
citability. Prediſpoſition, as we have ſeen, 


really and truly exiſts in the foetal ſtate alto- 
gether ; it exiſts in the collapſed lungs ; in the 
fetal ſtomach before it has received any f food; 


in the organs of generation, and in various 
other parts. On the contrary, according to 


him (and, I may add, moſt others alſo), a ſtate 


of prediſpeſition is a ſtate of poſta; 22 tion : it 


is prediſpoſition ended, and action begun; it 
is the origin of diſeaſe before the morbid ac- 


tions of the ſyſtem have had their full ſwing. 
It evidently appears, that Dr. Brown had no 
knowledge whatever of the condition of the 
foetal ſtate, of the ſtate of prediſpoſition 1 in 
which it then exiſts ; of the capacity of acting 
which it poſſeſſes, and of the power by which 
action is ultimately produced. 

In every ſyſtem whatever there is a ten- 


dency to evolution and health, before the ten- 


dency to diſeaſe and death. There is a period 
allotted to both: when perfection is attained, 
it ends, and the tendency to diſſolution begins. 
It would be far otherwiſe, if life were the forced 
. he ſuppoſes; f if it were true, that the 
| tendency 
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tendency of animals every moment is to diſſo- 
lution; that they are kept from it not by any 
fowers in tbemſelves, but by foreign powers, 
and even by theſe with difficulty, and only for 
a time; and then, from the neceſſity of their 
fate, they yield to death“. If life were the 
forced ſtate he ſuppoſes it to be, the proper ap- 
plication of his exciting powers would perpe- 
tuate animal life ad infinitum : inftead of ani- 
mals being forced to die, they would be forced 
to live; and he might as eaſily reſuſcitate a 
dead animal by means of his ſtimuli, as excite | 
motion in a paſhve top by the action of a whip. 
The whip may be compared to 'his exciting 
powers; the top to the ſubſtance in which ex- 
citability reſides ; and the motion produced by 
the combined agency of the whip and top to- 
gether is exactly analogous to excitement or 
life, which is forced and whipped out by the 
operation of his exciting powers acting on his 
excitability, It 1s very obvious indeed, that 
Dr. Brown grounded his ſyſtem upon the phe- 
nomena he beheld common matter diſplay ; 
he ſaw excitement produced in the ſyſtem by 
the introductien of different ſubſtances of 
ag 
« brandy, 
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brandy, wine, &c. he therefore referred excite. 
ment to the brandy as its cauſe, in the ſame 
manner as the motion produced in the top by 
the action of the whip. Both caſes, however, 
are totally oppoſite and diſtinct: in the one 
caſe, the top is totally paſſive, and yields to the 
moving power which the whip communicates: 
in the other caſe, the animated ſyſtem conſti- 
tutes the power which acts upon the brandy ; 
the ſyſtem is the cauſe exciting, the brandy, 
the thing excited upon; and in this effort it is 
by which action is produced. _ 
A neceſſity evidently cubſitt, that the food 
introduced ſhould correſpond to the ſtrength 
or weakneſs of the ſyſtem. In atonic diſeaſes, 
where the ſpecific power of the aſſimilating 
organs is extremely weak, the ordinary kinds 
of aliment become unfit to be introduced; and 
we are obliged to reſort to food that poſſeſſes 
the ſtrongeſt poſſible aptitude to be acted upon 
in order that it may be digeſted: inſtead, there- 
fore, of giving ſolid, liquid food is preferred; 
and we are taught by experience that fer- 
mented liquors and animal juices poſſeſs a 
ſtronger aptitude to be acted upon by the 
ſtomach than cold water, or acid or other ſub- | 
ſtances 
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ſtances of the ſame claſs. In proportion, there- 
fore, as the ſtrength of the ſyſtem decreaſes, 
the aptitude in the aliment ought to increaſe : 
hence ariſes the neceſſity of giving in the latter 
periods of low fevers wine and brandy, when 
every other ſpecies of aliment is rejected un- 


altered and undigeſted. 


It is owing to the total confuſion of ideas, 
to the total ignorance of phyſiological know- 


ledge, that Dr. Brown, in the very onſet of his 


book, chap. L art. I, under the title of what 
he calls Explanations, but which are really and 
truly axioms, ſhews himſelf ignorant alſo of 
the diſtinction that ſubſiſts between medicine 
and diet. Expl. 1. Medicine is the ſcience of | 
preſerving the good, and preventing and curing 
the ill health of animals.” This propoſition, I 
maintain it, is falſe : the means by which the 
good health of animals is preſerved, i is not a 
ſcience, neither does it belong to any branch of 
medical knowledge: it belongs to the dietetic 
branch, ariſing from experience alone, and in 
which men totally ignorant of medicine are 
perfectly converſant. This knowledge extends 
to the whole range of the brute and even ve- 
getable creation, amongſt which the /cience of 
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| that flow from them are uniformly and invariably the 


' K is by the poſſeſſion of theſe general truths, that we ob- 
tain the a of the cauſes on which the various ſub- 
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medicine does not yet appear to have made any 
progrefs. On the contrary, the practice of me- 


dlcine is the art (not the ſcience: our knowledge 
of its operation, and the ſubject on which it 


operates, is as yet too imperfect to bring it to 
any ſcientific rule) by which diſeaſe is cured, 
and health reſtored ; and medicine itſelf is the 


mean 9 n the end is attained *. 


Although 


„That the practice of medicine is an art, and not a 
ſeience, will be very evident, if we examine the nature by 
which both are characterized. Art medical depends en- 
tirely on experience, on experience indeed of the infinite 
uncertainty that exiſts in its application to different con- 
ſtitutions, and to the ſame conſtitution at different times: 
on the contrary, the ſcientific knowledge of a thing de- 
pends on an intimate knowledge, of the cauſe, and on the 
poſſeſſion of the laws on which its effects proceed. The 
rules of ſcience are ſo definite and conſtant, that the effects 


ſame: it is on the immediate dependence of the effect 
from the cauſe, and on a knowledge of that dependence, 
that the inveſtigation of ſcience to the full poſſeſſion of 
ſcientific knowledge may be ſaid to coufiſt : the means by 
which this ſcientific knowledge is attained, conſiſts in the 
poſſeſſion of certain general truths (facts) by which the 
nature or eflence of a ſubject is characterized, without the 
exiſtenee of which the ſubjeR itſelf would ceaſe to ſubſiſt. 


aac 
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Although it is the {y ſtem which in general 
poſſeſſes the power by which health is pre- 


ſerved, and diſeaſe prevented, or diſeaſe cured - 


after it actually ſubſiſts, there are various 
complaints which ariſe from the application of 
ſpecific poiſons, and which can only be cured 
by ſuch remedies as have the ſpecific power 
of uniting with and deſtroying the ſenſible 
properties which thoſe poiſons poſleſs :—mer- 


_ cury for the lues, ſulphur for the itch, &c. 


&c. Theſe remedies, like thoſe poiſons, are 


taken up into the blood, or act upon the poi- 


ſon in the part, and produce their beneficial 
effects by eliminating and deſtroying the 


ſenſible qualities thoſe poiſons contain. So to- 
tally defective, however, is the Brunonian ſyſ- 


tem, that it does not provide at all for the ſpe- 


ordinate and particular phznomena depend. It is in tra- 
cing thoſe phenomena (and which are nothing elſe than 
effects) from their ſtate of union with their cauſe to their 
ſeparation from it ; from their ſtate of purity and integrity 


unmixed and undivided, to their imperfect. ſtate of divi- 


lion and ſeparation, of weakneſs and diſeaſe, that the in- 


veſtigation of phyſiological ſcience depends, and through 


which phyſiological knowledge ariſes. The means by 
which it can be obtained are two: the firſt depends on ac- 
curate obſervation of the phænomena of the animated ſyſ- 
tem in the healthy Rate, and its deviation into that of diſ- 
caſe 3 a5 ſecond, on experiments, &c. &c, 
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cific action of dest poiſons : : the author, 
therefore, gets rid of the ſubject thus, p. 63. 
The only cure for poiſons is their early diſ- 
charge from the ſyſtem; and if, as often hap- 
pens, others, by wounding: an organ neceſſary 
to life, are fatal, the effects of both are foreign 


from our preſent purpoſe, and ought to be T6- 
ferred to local diſeaſes;” Aware of the dele- 


terious effects which poiſons produce, he con- 
ſequently recommends their early diſcharge 
from the ſyſtem : | he, notwithſtanding this 

acknowledgment, ſays, © that it ts ereitement 
alone through its varying degrees, that produces 

either health, diſeaſe or recovery; it alone go- 
verns both univerſal and local di ſeaſes, neither 
of which ever ariſe from faults in the folids or 


fluids, but always eitber from increaſed « or dimi- 
2 iſhed e. excitement : hence the cure ic never to be 


directed to the fate of the helids or fluids, but 


only to the diminution or the increaſe of. excite- 
ment. Page So. | 


Thus, then, has Dr. Brown, with one ave 
of his pen, deſtroyed t the diſtinction that the 
wiſeſt and beſt Phyſiologiſts have ever made, 
of diſeaſes that were merely accompanied by 
an increaſe or decreaſe of the action, either of 


particular 
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particular parts, or of the ſyſtem altogether, 
from thoſe that were accompanied, not merely 
by an action too high or too low, but where 
the action was totally altered from the healthy 
ſtate, conſtituting a certain peculiarity 1 in the 
nature of the diſeaſe itſelf, known by the ap- 
pellation of pecific.. Theſe ſpecific diſeaſes 
evidently ariſe from the ſpecific quality and ac- 
tive powers. of the poiſon, and the weakneſs 

of the ſyſtem i in reſiſting their operation. When 
theſe poiſons therefore produce their effects 
upon the ſyſtem, ſometimes deſtroying its ac- 
tion in a few bours, or in a few moments, they | 

ought, in ſuch caſes, to be called ſedatives. Shall 
it be denied, when the ſtrongeſt men are ſud- - 
denly deſtroyed by the inhalation of a few 
draughts of mephitie gas, that the operation of 
it is not directly ſedative? When the poiſon of 
the ticunas, of laurorceraſus, and eſpecially of 
different ſerpents, which Dr. Ruſſel, in his late 
moſt ſplendid work, has decidedly proved, de- 
ſtroy different animals in twenty or thirty mi- 
nutes, without producing, in many inſtances, 
any ſenſible adtion from the time the poiſon 
is received, to the diſſolution of the animal— 
mall it be pretended that death is not produ- 
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ced by a ſedative effect upon the ſyſtem ? It 
required the arrogance of Dr. Brown himſelf 


to deny the exiſtence of ſedatives,—to deny 
the ſpecific mode of their operation, — to 
deny the ſpecific nature of the diſeaſe they 
produce, or that the matter which is in coft- 


ſequence evolved, is capable of producing the 
fame poiſon upon another ſubject. Thus 


it is we have the poiſon of plague producing 
plague, but not ſmall-pox ; the poiſon of 


ſmall-pox producing ſmall-pox, but not mea- 
fles ; the poiſon of the itch producing the itch, 


| but not ſyphilis. But, according to the Bru- 


nonian ſyſtem, all theſe ſubſtznces are one and 
the ſame in their nature: the only difference 
there is between them, conſiſts in the different 


degrees of ſtimulant properties they poſleſs, and 


in the different proportion of excitement they 
produce; ſo that the pox and the itch, typhus 
fever, and the plague, &c. &c. may be cured by 
the ſame means, the nature of the ſtimulus alone | 

varying in degree. It might indeed be further 
ſtated, that the cauſe producing the diſeaſe, and 
the medicine effecting the. cure, are accord- 
ing to him, in their nature, one and the ſame; 


the only difference between them conſiſting 
in 
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in che degree of lüimulating power they ſeve- 
rally poſſeſs. Hence he ſays, that whether 
the matter of contagion act by a ſtimulant or 
a debilitating operation, itt operation ts the 
ſame with that of the ordinary power, that is to 
ſay, the cauſe of diſeaſe | is the ſame ; and if, as 
ſometimes happens, no general affection fol- 
lows the application of contagion; if no un- 
due exceſs or defect of excitement is the con- 
ſequence, the affection is altogether local, and 
foreign to this place*,” So far from the aſ- 
ſertion being true, that the operation of mor- 
| bid poiſons on the ſyſtem ariſes from the fti- 
mulus they produce, being merely in ex- 
ceſs or defect; and that the effect produced 
on the ſyſtem 1 is the ſame in kind as the nature 
of the cauſe, whether it be above or below 
par; ſo that an high ſtimulus ſhall produce in- 
creaſed excitement, and a low ſtimulus a weak 

degree of it; it is often totally otherwiſe. ' 
If this were the caſe, the atonic ſymptoms, 
in atonic diſeaſes, ought to manifeſt them- 
ſelves more eminently after the poiſon has been 
applied ; at · the time when it was in the 
plenitude of its power, «ing upon the excita- 


55 Page 61, | Y 
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bility in the aggregate, without abatement or 
diviſion, than it is found to do at the latter 
period of the diſeaſe. If this were true, the 
ſymptoms of debility, of putrefaQion, and of 
death itſelf, ought to manifeſt themſelves as 
ſoon as this imperfect ſtimulus is received. 
Theſe atonic ſymptoms ought progreſſively 
to go off, in proportion as the effects are 
abated by 1 the introduction of adequate ftimul, 
a the poiſon itſelf weakened by diviſion and 
ſeparation. If this were the caſe, typhus fever 
would invariably begin with ſymptoms of pu- 
trefaQtion, and terminate with thoſe of inflam- 
mation; ; inſtead of the diſeaſe beginning, as it 
L frequently does, with ſymptoms of inflamma- 
tion,and terminating with thoſe of putrefaction. 
It certainly is within the knowledge of moſt 
practitioners, that ſome of the worſt ſpecies of 
typhus frequently come on with ſymptoms of 
firong and increaſed action, which demand a 
ſtrict antiphlogiſtic diet; any other regimen 
only tends to hurry on the ſy ymptoms of inflam- 
mation, to induce local determinations, either to 
the head, in producing phrenitis; to the lungs, 
| inproducingperipneumonia; orto the inteſtines 
| eſpecially, in producing enteritis. It is only 
Zi re + L 
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at the latter period of the fever, that the real 
typhus ſymptoms manifeſt themſelves, when 


one and the ſame poiſon which produced in- 
flammation at firſt, is the remote cauſe of in- 
ducing at laſt the ſtate of putrefaction. 

Tze beſt practitioners that have written on 


the plague, recommend bleeding and early 


evacuation as the moſt effectual means of 
eure; and it is now found, by the general teſ- 


timony of the French phyſicians who have 
long reſided in the Weſt Indies, and by our 


own ſurgeons at this time, that if bleeding 


and evacuations are immediately employed on 


the very firſt onſet of the yellow fever, the 
patient generally recovers; and it is found 
that the adminiſtration of mercury itſelf, ſo as 
to produce ptyaliſm, ſeems to have almoſt a 
ſpecific effect in operating a cure. To expa- 


tiate on the calamities which this pernicious 


Brunonian doctrine has produced in its ap- 
plication to practice, will not ſatisfy the hu- 
manity it has offended ; it will not reſtore the 
children to the parent, the parent to his chil- 
dren, and a multitude of brave and deſerving 
ſubjeAs to their country; thouſands, and tens 


of thouſands, have fallen victims to it, The 


yellow 
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yellow fever, in the Weſt Indies, amongſt the 
Engliſh, was called by the native French ſur- 
geons the brandy and madeira fever, from the 
quantity of ſpirituous liquors that were admi- 
niſtered. Whilſt our brave ſoldiers uniformly 
died by this mode, the French, by adopting 
the antiphlogiſtic plan in the Rrictoſt poſſible 
"ny generally recovered “. 7 
Equally falſe are his opinions with reſpet 
to the different ſtates of excitement that often 
_ exiſt in different parts of the ſame ſyſtem : 
it is notorious to every man of common ob- 
ſeryation, that enteritis and Phrenitis frequent- 


ent is proper to obſerve, that I received a particular 
account of the diſeaſe from a moſt reſpectable and inge- 
nious French gentleman, at St. Domingo, at the com- 
mencement of the war, when it was beginning to make 
ravages amongſt our troops. In this letter he pointed out 
the cauſes, not only by which the diſeaſe was produced, 
| but the reaſon why it proved fatal ; he further gave me 
the mode which the French, natives of the colonies, uſed 
to adopt in the treatment of it with univerſal ſuccels. 
I thought this letter of ſo much importance, that, after 
ſhewing i it to ſome of my medical friends, 1 was adviſed 
to tranſmit it to the Preſident of the Medical Board, a 
Fellow of the College of Phyſicians. He never had the 
politeneſs to give it any anſwer, not even to acknowledge 
the receipt of it, although it, was delivered to him by one 
of the moſt eminent Fellows of the College. 
1 3 1 = ly 
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iy eo come on, and are attendant on typhus fever; 
and the author of theſe pages can ſay with 
confidence and truth, that he has been the 
means of ſaving the life of ſeveral patients, by 
taking blood from the temporal artery, at a | 
time when there was a brown tongue, a quick 
| pulſe, and the other ſymptoms of low fever. 
On the contrary, Dr. Brown thought, page 44. 

that every affection of a part, that occurs 
in general diſeaſes, however formidable, is. to 
be conſidered only as a part of the affection 
inherent in the whole b body, and the remedies 
are not to be directed to a part, as if the whole 
_ diſeaſe lurked there, and was only to be re- 
moved thence ; but to the whole body, all 

which it affects 1 


It is dancer f for me to extend any farther my ob- 


ſervation upon the Brunonian practice, which is held up as 
the model of perfection in the univerſity where Brown 
himſelf was at firſt perſecuted by thoſe who have in ſome | 
meaſure. adopted its tenets. Of that practice, which is 
the prevailing one at this time at moſt foreign univerſi- 
| ties, and which is promulgated in London itſelf by many 


teachers, although in a more indirect way; I ſhall merely 
confine myſelf to point out the ignorance' or want of 
knowledge neceſſary to put it in force. © Such is the 
ſimplicity, ſays Dr. B. to which medicine is thus reduced, 
that when a phyſician comes to the bed-ſide of a patient, 
he has only three things to ſettle in his mind: 1ſt, whe- 


ther the diſeaſe be general or local: 2dly, if general, whe- 


they 
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ther ir be ſtbenic or aſthenic+ 2dly, what is its 0 
When once he has ſatisfied himſelf in; theſe points, all 
that remains for him to do, 1 is, to form the indication or 
general view of the plan of cure, and carry chat into exe 
cution by the adminiſtration of proper remedies. 5 
The only thing of importance with reſpect to diagnoſis, 
is that by which general diſeaſes are diſtinguiſhed from 
thoſe local dr ſymptomatic affections, which, by thrawing 
the whole ſyſtem into diforder, aſſume a certain reſem- 
blance to univerſal diſeaſes.” In order to attain this uſeful 
knowledge, he recommends: us to waſte no time in ſuper- 
fluous ſtudy of anatomy, but to learn only what is neceſ- 
ſary from it. We are to peruſe the works of Morgagni; 
to diſſect ſubjects; ; to diſtingutſh- rellduary effects from 
cauſes that have paſſed away to exarnine Gligently many 
bodies of perſons who have been hanged or have died of 
wounds, bot were otherwiſe healthy; campare theſe di- 
ligentiy with the bodies of thoſe who haye died of linger- 
ing, or often repeated diſeaſes ; compare eyery particular 
with every other; the whole with the whole.—Notwith- 
ſtanding theſe recommendations, which are certainly wiſe 
in themſelves, and which include the only means by which 
our knowledge j is to be attained, he tells us that. we muſt 
never expect to diſcover the cauſe of general diſeaſe i ine dead 
bodies; and, finally, to beware of raſh hypotheſes ;, and 
to. be circumſpedt 3 in forming a judgment! | !! Page Nu 
Conſcious as I feel that this doctrine is defectiye and 
Fr ane Sl that it ig ſounded on error, and leads to miſ- 
chief, I have thought it my duty to point out a few only 
ok, its errors. by | wall now proceed with the more imme- 
| the animated ſyſtem ua to <. — waſte it perpe- 
tually ſuſtains i in conſequence of the actions it performs, 
and the mode by which the end is ultimately attained. 
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The takin varies in di ene ſyſtems; is more Fit a nt rid in 
the. higher than in the loꝛver order, generally white in the 
inſef tribe, as alſo the medulla in vegetables —the degree of 
union that exiſts betaveen different parts of blood varies con- 
* derably—the red parts conſtantiy diſpoſed to become ſolid, 
and to coagulate the fluid—coagulation produced by the ac- 

ion of chemical bodies—the blood has no power of action in 
iel » contrary 70 M 7. Hunter s opinion—the relation which | 
the blood bears to the organs and veſſets—the italy of the 
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the animated ſyſtem undergoes from the fœtal 
to the adult ſtate, and the waſte i it perpetually 
ſuſtains 1 in conſequence of the various opera- a 

49 tions it performs, the neceſſity of a Proper | 
1 ſupply of blood muſt he apparent, not only! in 
d order that the living principle may unfold it- | 
lelf, but that it may be able alſo to preſerve the 

organization which it has unfolded. The con- 
cn ſumption which the blood ſuſtains 1 in the fetal 
ate, when there is evolution in general, with 
little 


— 
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little or no ſpecific often, "muſt be leſs in de- 
gree than in the adult, when there are evolu- 
tion and ſpecific action together. 
It is by comparing the ſenſible properties of 
the blood in different ſyſtems, and in different 
ſyſtems of veſſels, at different and oppoſite pe- 
riods of life, that we are led to underſtand the 
cauſes of the N in che RIS it af- 
| ſames. 
If we examine the 1 it amen. as we 
proceed from the higher to the lower order of 
animated beings, we ſhall find tliat there is not 
only a great degree of difference in the caſt 
vhich the red parts exhibit, but in the relative 
proportion which they bear to the other parts. 
The blood of the human ſpecies, and of qua- 
drupeds i in general, is of a florid colour, often 
bordering upon a purplith caſt. The blood of 
the amphibia and of fiſh is leſs dark, but more - 
florid and red: the blood of inſects, i in ſome 
inſtances indeed, is yellow; in others it is 
green, as in the caterpillar ; but it is commonly 
of a white and ſerous colour: and, finally, the 
| medulla of plants i is, generally ſpeaking, of a 
white flowery appearance. 


The red N of the blood have generally 


received 
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received che appellation of cruor or eraſſamen- 


tum: the white parts have generally been di- 
vided into two, and conſidered as ſeparate and 
diſtinct, namely, the coagulable lymph: and 
ſerum. The coagulable lymph has been ſuppo- 
ſed to eonſtitute the portion of the blood which 
was eſpecially employed for the ſupport of the 


whole ſyſtem; whilſt, on the contrary, the ſe- 
rum, by virtue of its fluidity, has been thought 


to be uſeful in keeping the different parts of 


the blood, as it Ws in a diluted form. 


ſhall find that there! is a ee varie- 


ty in the degree of union that exiſts between 
the different patty of which the maſs of blood 


is compoſed,” In the ſerum, the union is more 


perfect than it is in the coagulable lymph; in 


the coagulable lymph, than it is in the red parts. 
Such, indeed, is the ſeparation that ſubſiſts in 


the red parts, that they are evidently. of a glo- 


bular form: inſtead of being in union with 
the whole, there is a marked and diſtinct ſepa- 


ration between them and the other parts. The 
red parts are congregated together into glo- 


bules, ſwimming as it were in the ſerum, which 


1s apparently homogeneous i in its nature, and 
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altogether united. The red globules in the 


ſerum, with reſpect to figure, reſemble pax · 
ticles of oil immerſed in water; and the ſerum, 
with reſpect to the red globules; reſembles, was. 


ter having involved in it particles of oil: theſe 
red globules appear to me to conſtitute the 
refuſe of the whole maſs; having a conſtant 
tendency themſelves to coagulate, they pe 


it ſeems to be owing to the ſenſible qualities 


which theſe red globules, poſſeſs, that the ſerum 


in which they are involved becomes perpetual- 
ly changed from a fluid to a ſolid ſtate. One 
of theſe red particles becomes coated as it were 
with a proportion of fluid ſerum 3 accretion 
progreſſively enſues, and ne are 1 imat. 
ly produced. d EH Pte 

Such is the tendency which the 42 n 


poſſeſs to become ſolid, that the change takes 
place in a few minutes after extravaſation, and 


the ſerum itſelf, in which theſe; Wenn are 


| involved, becomes ſolid alſo *. It arr 


CCC indeed, 
8 Theſe x red. particles are ſoluble * in water, imparting 


however, a colouring matter to the water after they have 
been diſſolved by | it : they are partly ſoluble in vinegar, 


andi in lemon] — When the ſerum itſelf is diluted 
with 


7 


tually diſpoſe the coagulation of the ſerum alſo: 


Pots, oa mw Raw 


2 
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which they are immediately ſurrounded, and 
conſtitute the connecting medium of what is 
called the crafſamentum. On the contrary, 


the ſerum, which is in ſome degree removed 


from the influence of theſe red globules, in- 
ſtead of becoming coagulated, preſerves its 
fluidity. If we examine the tendency which 


the red globules poſſeſs to coagulate the ſerum, 
and the various other means by which ſerum - 
itſelf may be coagulated, we ſhall be led to con- 
clude, that when the red globules coagulate 
the ſerum, i it ariſes from the deprivation of the 


preſervative property it poſſeſſes; and that the 
change it undergoes from a fluid to a ſolid 


ſtate, is a change m a good to a bad con- 


dition. d 
Blood, whather red or white, or both, may 


be coagulated by expoſure to the operation of 
external cauſes; it coagulates ſooner when 


with water, they are ſoluble alſo i in it. It is the ſame with 


urine. On the contrary, inſtead of being ſoluble by other 


ſubſtances, they are particularly coagulated by them; as 


the muriatic, nitric and nitrous acids. Neither are they 


ſoluble in a ſolution of marine falt, or fixed vegetable 
alkali. 


vob iy. H drawn 


indeed, chat theſe red particles are in their na- 
ture ſolid, that they coagulate the ſerum by 
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drawn into a buten having a large fi urface, 
than a ſmall one; when drawn ſlowly, than 
rapidly. The ebf is this: the exttaneous 
matter of which that large ſurface is compoſed, 
acts more extenſively upon the blood; and 
the flownels of its tranſition from the blood- 
veſſel to the baſon, expoſes it to the more 
ready action of the air, the operation of which 
it cannot reſiſt: it therefore loſes its fluid ſtate, 
which it cannot preſerve, and obtains a ſolid 
form, which it cannot prevent. On the con- 
trary, when blood ſubſiſts in a moving ſtate in 
the veſſels of a living animal, inſtead of coagu- | 
lating, it preſerves its Huidity for an indefinite 
period. If, however, it be extravafated in the 
fyſtem, ſuch is the tendency which it poſſeſſes 
to coagulate, that it generally undergoes this 
change; ſooner if it be extravaſated in a dead 
part than in a Hainz one 5 —_— 


ſooner 


1 * A l was ſeized with A ee of 5 ſoot 
and leg, and which had advanced to a conſiderable extent. 
The perſon died. On examining the part above the mortified 
portion, Mr. Hunter found the crural and iliac arteries 
completely filled with ſtrong coagulated blood. On the 
contrary; he found the blood of a fiſh which had the action 
of life ſuſpended for tluee days, and was ſuppoſed dead, 
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ſooner if it be extravaſated on an expoſed 
ſurface, than in a circumſcribed cavity; on an 
open canal, than in the cellular membrane. 
If we extend our view to the various means 
by which blood may be coagulated out of the 
body, we ſhall find them reducible to ſuch as 
overcome the reſiſting power of the ſolids, 
producing in them either weakneſs or death 
itſelf; viz. expoſure to exceſſive degrees of 
heat; combination with the cauſtic alkali, with 
acids, with alcohol, &c. &c. Theſe powerful 
chemical bodies act by depriving the blood of 
he preſervative property it originally poſſeſſed; 
it therefore becomes converted from a fluid to 
a ſolid, from a living to a dying ſtate. 

The cauſe affign for the blood coagulating, 
is certainly very different from what Mr, Hun- 
ter entertained. Mr. Hunter ſuppoſed that 
the coagulation of the blood aroſe from an 
exertion of the living power which it contained, 
ſimilar to the contraction of a muſcle; and that 
it poſſeſſed the power of action within itſelf. 
c-3 Ml Mr. H. fays, © that the blood coagulates from 
nan impreſſion; ; that is, its fluidity, under fuch 


* 


had not coagulated i in the veſſels ; but on being expoſed or 
15 extravaſated, it ſoon coagulated. 


=. circum- 
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circumſtances, being 1 improper, or no longer 
neceſſary, it coagulates to anſwer now the 
neceſſary purpoſe of ſolidity.” Again, If the 
blood could only have been of uſe in a fluid 
Rate, i its ſolidity would not have been ſo much 
an object with nature, It appears to me to 
be evident, that its fluidity is only intended 
for its motion, and its motion is only to eon- 
vey life and living materials to every part of 
the body: Theſe materials, when carried, be- 
come ſolid, ſo that ſolidity is the ultimate end 
of the blood, as blood *.” _ 
II is readily admitted, that a fluid condition 
of the blood is neceſſary to the motion of it; 
but I conceive it far, very far indeed, from 
truth, that ſolidity is the ultimate end of the 
blood, as blood. It is the moſt fluid parts of 
the whole that are eſpecially employed in the 
reſtoration of parts, and that are conveyed to 
glands for the purpoſe of their action: they 
are conveyed to theſe organs in a fluid, not 
in a ſolid form: they are converted by them 
from this fluid form, according to the eſpecial 
nature of each, 'The object, however, which 
Mr, Hunter has in view, is to eſtabliſh the 
* Page 72. wo 
| power 
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power of action in the blood itſelf.” 1 have 
reaſon to believe, ſays he, © that the coagulum 
has the power of action, under neceſſary cir- 
cumſtances, to form veſſels in and of itlelf. For, 
although the coagulation is not organic, it is 
ſtill of a peculiar form, ſtructure or arrange- 
ment, ſo as to take on a neceſſary action, 
which, I ſhould ſuppoſe, is ſomewhat ſimilar 
to muſcular action. I think I have been able 
to inje& what I ſuſpected to be the beginning 
of a vaſcular formation in a coagulum, when 
it could not derive any veſſels from the ſur- 
rounding parts. And again, I have reaſon to 
believe, that the blood has the power of action 
within itſelf, according to the ſtimulus of ne- 
e & which neceſſity ariſes out of its fitua- 
tion.“ | 

I ſhould certainly overlook this paſſage on 
account of its obſcurity, did I not know that it 
conſtitutes the baſis of Mr. Hunter's opinion 
on this important ſubject. So far, however, 
from the coagulation of the blood being an 
operation of life when it ariſes ſpontaneouſly, 
it proceeds from a diminution or deprivation 
of life; it is an act of dying, or of death it- 
elf. It is by comparing the condition of the 
wer Wl blood when moving in the veſſels of a living 
"20-3 animal, 
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* 


animal, and taking that condition as the ſtand- 


ard of its perfection, that we are to judge of 


the various morbid changes which it under- 


goes. It is thus we find that blood, in its 


moſt perfect, is in a fluid ſtate, in union and 
in motion; in its moſt imperfect ſtate, it is de- 


compoſed into a ſolid and fluid form, and is at 
reſt. The parts that are ſelid, conſtitute che 
refuſe of the Whole; they form thoſe parts 
that are never employed for the purpoſe of 
reſtoration or of ſecretion. - On the contrary, 


are eſpecially employed for the purpole of re- 
oration and of ſecretion alſo. This. fluid 


portion, however, cannot always preſerve its 
fluidity when expoſed to the action of exter- 


nal cauſes ; it loſes this preſervative power alſo; 


it becomes acted upon, and converted from a 


fluid to a ſolid ſtate; in conſiſtency i it becomes 
like the coagulated lymph or ſolid craſſamen- 
tum, and the whole is changed from the real 
nature of blood. The action that takes place 


(the change, it ought to have been ſaid) does 


not ariſe from any power of the blood within 
itſelf which it contains: it proceeds from 


loſs of power; it does not change itſelf, but 


it becomes changed, whether by acids or al. 
| Kali 
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kalis, by high degrees of heat, and more eſpe- 

cially by the conſtant tendency to which it is 

prone, and which it — undergoes, 
conſtituting its diſeaſe and death.  - = 

If the coagulation of the blood aroſe om 

the power of action within itſelf ſimilar to 
muſcular contraction, eoagulated blood might 

2 reſolye itſelf into a fluid form, by virtue of 
its own power, ſimilar to the relaxation of a 
f muſcle. It is far otherwiſe: when blood is ex- 


1 travaſated out of the veſſels, the firſt change il © 
a which it generally undergoes, is a ſeparation | 1 1 
1 into parts into craſſamentum, which eoagu- Wl 
d lates; and into ſerum, which remains fluid. 

® WW Although this fluid ſerum may be coagulated 

and made ſolid, ſolid ſerum. or coagulated 


5 lymph cannot be reſolved back again, of itſelf, 


2 into a fluid form; that is to ſay, it may be K 
es changed from a good and a healthy ſtate, to a | [i 
N= bad and a diſeaſed one; but it cannot be me- | 
al liorated from this bad into a good ſtate, without 

ace the operation of the organ by which it was 

qe formed, and on which its perfection depends. 


bin If all the parts of the blood poſſeſſed their 

preſervative powers in an equal degree, the 
whole would remain in a fluid homogeneous 
H 4 Kate 
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ſtate out of the body, as we behold it moving 
within it: if it ſeparated into parts, inſtead of 
ſeparating at different intervals, it would ſe- 
parate at one and the ſame time. It is far 
otherwiſe: ſuch is the plenitude of life which 
the ſerum contains, that it retains its tranſpa - 
rent colour and ſweetneſs for a conſiderable 
time. On the contrary, it is owing to the 
paucity of living power which the craſſamen- 
tum poſſeſſes, that its preſervative powers are 
ſo ſoon loſt, that it emits a quantity of gazeous 
matter, and becomes putrid. Wiſhing to aſ- 
certain the relative power of preſervation be- 
tween both, 1 took four ounces of ſerum, and. 
four ounces of the crafſamentum, from the 
ſame perſon, after the ſeparation had taken 
Place, at a time when the thermometer was at 
60. In four days the craſſamentum gave out 
a quantity of fœtid vapours, and in ſix days 
was completely putrid. On the contrary, the 
ſerum preſerved its ſweetneſs and homogeneous 
nature for ſeventeen days. It then began to 
become ropy or coagulate ; to give out vapours 
alſo; and in three days more it was offenſive 
to the ſmell. I took eight ounces of bloed, 
and prevented the ſeparation: of it into parts, 

by 
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by agitating the whole together until a coagu- 
lum was formed. I found its preſervative 
power neither ſo ſtrong as the pure ſerum, nor 


ſo weak as the craſſamentum; but a medium 
as it were between both ; it became very of- 


fenſive to the ſmell in twelve days. 


I expoſed the ſerum and craſſamentum ſe- 
parately to the action of the different acids; 
the ſerum, I found, was immediately coagu- 


lated, and became like the albumen ovi. On 


the contrary, the craſſamentum became decom- 


poſed; a number of very offenſive vapours 


were extricated, and the reſiduary matter form- 
ed a (olid ſubſtance of a carbonaceous colour. 


The ſame effects took place by expoſure to 
heat; the craſſamentum became ſolid at a 
very low degree of heat. On the contrary, it 
requires 153 degrees for the coagulation of the 


ſerum. There are, however, two ſmall propor- 
tions of the ſerum that do not ſeem to be ſuſ- 


ceptible of this act: one part is called by Senac 


the ſeroſity of the blood, and another part that 


goes off in the form of vapour. I have frequent- 


ly watched the ſeparation which the blood un- 
dergoes, from the time it was obtained, and I 


think it very probable that the ſeparation of 
„ this 
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this volatile matter favours the ſolidity which 
is induced. It is a fact, that the coagulation of 
the blood 1s accelerated by expoſure to hear, 


when this evaporation is increaſed ; and, on 
che contrary, that expoſure to cold rather re- 


tards coagulation ; ſo that when blood is drawn 


into a baſon and immediately frozen, if it be 


thawed again, it is found to recover its fluidity 
alſo ; but if this ſame blood be again expoſed 
to heat, and the evaporation of its moſt ſubtle 
parts induced; coagulation enſues, without any 


| Power of its OWN hay n elf back 1nto a 


fluid form. 

After * 18 disch wich FOR the ſyflem 
into a veſſel, it either ſeparates into parts, or 
coagulates altogether. Coagulation is the firſt 
change induced by the action of external 


cauſes upon the worſt part of the whole, and 


the ſeparation that takes place would ſeem to 


ariſe from the different degrees of living power 


each part reſpectively contains. In ſtrong 
conſtitutions in a healthy ſtate, or even in 
weak conſtitutibns that are attacked with in. 
flammatory diſeaſes, when the actions of life 


are particularly exerted, a ſeparation very often 
takes plaee; a large Borges of ſerum b 


found 
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found to Gubſit, and a ſmall one "of craſſamen- 
tum; and the craſſamentum itſelf is very com- 
pact and ſolid. On the contrary, in weak 
conſtitutions, and more eſpecially if attacked 

with atonic diſeaſes, little or no ſeparation en- 

ſues, the whole either coagulates, or the red 
parts continue diffuſed with the ſerous, forming 
an opake gelatinous maſs. 

Mr. Hunter ſays, that blood coagulates 
ſooner in vacuo than in the open air.“ The 
reafon is obvious: in the act of exhauſting the 
air which the receiyer contains, a quantity of 
the moſt volatile part of the blood itſelf is 
evaporated alſo; and thus it is that the de- 
compoſition. which is produced, accelerates the 
coagulation of the reſt. 

He is alſo of opinion, 0 that the fluid ſtate 
of the blood is connected with the living veſſel 
which is its natural ſituation, and with mo- 


tion; and. that when there is a full power of 


life, Sh veſſels are capable of keeping the blood 
in a fluid ſtate : : a total ſtagnation of the blood, 
as in a trance, or when the circulation has been 
ſtopped for ſeveral hours, as in the caſe of a 
perſon apparently drowned, does not make it 
coagulate ; and yet when there are no actions 


going 
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going on in a part, if the blood ſtagnates for a 
much ſhorter time, it will be found coagulated, 
as in mortification: but then the coagulation is 
to anſwer a good purpoſe, and ariſes from ne- 
ceſſity, which appears to act as a ſtimulus i in 
diſpoſing the blood to coagulate.” 74 

There can be no doubt, but that a proper 


harmony does ſubſiſt between the veſſels and 
the blood they contain; and that ſo long as the 
veſſels poſſeſs the full power of life, they re- 
tain the power of keeping the blood in motion 
and in a fluid ſtate, and that this ſtate of flui- 
dity and of motion is the natural condition of 
the blood: although it is very true, that in a 
trance, and in ſome caſes of ſuſpended anima- 


tion, the blood does not move, and yet is 
found to continue in a fluid form. On the 
contrary, in caſes of mortification, where the 


actions of life, inſtead of being ſuſpended, are 
irretrievably loſt, coagulation immediately en- 


ſues; it enſues in a period much ſhorter than 


if the actions of life were merely ſuſpended. 
his I take to be a true paraphraſe of Mr. 


Hunter's opinion, and which appears to me to 
lead to concluſions diametrically oppoſite to 


thoſe he has drawn. | 
5 « The 
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% The coagulation which takes place in 
mortiſication is to anſwer a good purpoſe, and 
ariſes from neceſſity, which | neceſſity, I ſup- 
_ poſe] appears to act as a ſtimulus in diſpoſing 
the blood to coagulate.” The very circum- 
ſtance itſelf, of coagulation taking place in 
mortification, ſhews, that it does not coagu- 
late from any action of its own, having ſome 
good purpoſe in view; but, on the contrary, 
that it coagulates from neceſſity, becauſe it can- 
not preſerve its fluid ſtate. In the ſame manner 
as a man that dies, he dies from neceſſity alſo, 
becauſe he cannot preſerve himſelf in a living 
ſtate. There certainly is no ground whatever 
to conclude with Mr. Hunter, that © the coa- 
gulation of the blood ariſes from a living 


le power in the blood, influenced, in ſome de- 
e gree, in a way ſimilar to muſcular action. That 
re it is an action of life, proceeding exactly upon 


n Wl the ſame PRO as the union by the firſt 
an intention.“ Page 28. 


d. The colouring part of the blood 4 is far leſs 
Ir. conſiderable than is generally imagined, and 
to i <onſtitutes the worſt part of the whole. The 


lower order of animals, whoſe living powers 
are 


tits d Tu -BL0OB: 


are moſt "OR g, are nearly, if not a] töge⸗ 

ther, deſtitute of it; and, in the higher or- 

der of animals, it is never employed for the 
formation and reſtoration of parts. Its pre- 

ſervative | powers are weak, whilſt thoſe of the 

ſerum are ſtrong: the one putreſies ſoon, the 

other continues ſweet long. I have known 
it continue in an apparently healthy ſtate, 

when effuſed in the cavity of the thorax, ab- 

domen, or tunica vaginalis, for months and 

years, in dropfies of thoſe parts; although it 

ſoon decompoſes and beromes putrid, after be- 

ing diſcharged by expoſure to the aQion of 

the air. We muſt therefore conſider the ſe- 
rum and coagulable lymph of the blood as 
the moſt vital parts of the whole, which con- 
tain the genera} life common to the whole, rhe 
materia vitz diffuſa ; but differing from the 
ſeveral parts of the ſyſtem in being deine 
of all power of ſpecific action. 

The different organs of which the Foftem 10 
eempelse not only poſſeſs in common with 
the blood the general life of the anita}; but 
they have connected with it the ſpecific powe! 
alſo, the materia vitæ coacervata; whereas 

blood 
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blood poſſeſſes the general life only, but is to- 


tally deſtitute of any ſpecific power. 


It is this general life which is Add 


throughout the whole of the ſyſtem, that is 
the cauſe of the unity and totality that prevails 


in every one ſyſtem ; why no part of the ſyſ- 
tem is diſtinct from the whole, and why one 


ſyſtem is ſeparate and diſtinct from the com- 
mon matter by which it is ſurrounded. But it 


is the ſpecific power which the different organs 
poſſeſs, that conſtitutes the means by which the 


various phznomena of life are diſplayed, and 


why one ſyſtem is different from another i in 


the different actions ny perform. 


1 be Relation which the Blood bears to the 
Organs. A 


The parts of the blood which contain the 


general life of the ſyſtem in the moſt eminent 


degree, with the leaſt proportion of ſenſible 
properties, are thoſe that are beſt fitted to be 
acted upon, and converted by the different 
organs to which they are applied. It cannot be 
the red party becauſe the ſenſible qualities they 
* of colour and of figure muſt diſqualify 


them 
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gans; and the tendency theſe parts poſſeſs to 


| diffolution, renders them unfit to become ſub- 


ſervient to the reſtoration of living parts. On 


the contrary, when we reflect on the proper- 


ties of the ſerum and coagulable lymph, it 


muſt evidently appear that thoſe parts are emi- 


nently qualified to be acted upon and con- 


verted; they are not only deſtitute of all ſen- 


ſible qualities, whether of colour or of figure, 
but the high degree of preſervative property 


they poſſeſs, fits and adapts them in a moſt emi- 
nent degree to form the ſubject matter out of 


which the different parts of the ſyſtem are con- 
ſtituted and renewed, and the various ſecretions 


produced. This portion therefore of the blood 


is colourleſs, inodorous, and fluid, poſſeſſing 
all aptitude in general, and no ſenſible quality: 


by virtue of its living principle, it ſubſiſts in 


perfect harmony with the veſſel by which it 
18 contained. It may be called therefore the 
primary matter with reſpect to the Organs. 
It is with a view to preſerve this aptitude in 
the blood, and to prevent the ſonſible quali- 
ties which the red parts contain, from being 

employed 
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employed or exerting any influence upon the 
organs, that we behold the final cauſe for the 
exhalant termination of the arteries into ca- 
pillary tubes, by means of which a mechanical 
cauſe exiſts, to prevent a mechanical evil. If 
it were not for this mode of conſtruction, if 
the exhalant termination of the veſſels were 
large inſtead of ſmall, not only the ſerous but 
the globular parts of the blood would be per- 


* mitted to low through ;—thoſe parts of the 
ö whole that poſſeſs quality without aptitude, 
g 


that would act upon the organs, inſtead of poſ- 
ſefling the fitneſs to be acted upon by them. 
There is therefore a gradual diminution in the 
ſtxe of the veſſels, that the contents which they 
diſcharge may be of the moſt pure and of the 
moſt living kind; by its living property, that 
it may be fitted to reſtore the loſs which the 
ſyſtem ſuſtains; and by its tenuity, that it may 
be accommodated to the power of the part in 
which it is depoſited. It is therefore propelled 
without reſiſting, and follows the impulſe it re- 
ceives from the veſſels in which it is contained. 

Beholding as we do a difference of colour in 
different parts of the ſyſtem, of different parts 
endued with apparently the ſame conſtruction, 

YOL.. the I „ 
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it is ceobable that the termination of the veſ- 
ſels varies in a conſiderable degree ; as there are 
ſome muſcles that are almoſt white, and others 
again are perfectly red. The blood is diſtributed 
tothe different parts of the ſyſtem for their reno- 
vation and ſupport, and to the various glands 
of the body, by whoſe power it is changed, and 
from whence their ſeveral fluids are formed. 
It is in this point of view that blood is to be 
conſidered with reſpect to the organs; the one 
poſſeſſing all aptitude to be acted upon, and no 
power of acting; the other poſſeſſing all power 
of acting, but no aptitude to be acted upon. Blood 
bears the ſame relation to the power which the 
organs ſeverally poſſeſs, that brick and mortar do 
to the architect and to the artiſt, out of which a 
building! is erected. Blood has no more the 
power to convert itſelf into any particular or- 
gan, chan brick and mortar have of themſelves 
the power to form a building. Blood conſtitutes 
the materials only; the living power of the part 
in which it is depoſited, eonſtitutes the architect 
by which it is faſhioned and changed by the 
liver into bile - by the pancreas into pancreatic 
juice - by the teſtis into ſemen, &c. &c. It 1s 
therefore the organs that act, and the blood 
which 
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which is acted upon: whilſt the former are ac- 
tive, the other is paſſive : a mere tabula raſa 
alone. On the contrary, if the blood poſſeſſed 
any power of action within itſelf, by virtue of 
the ſenſible properties it contains ; if it had 
the power of converting itſelf, by itſelf, either : 
into different organs or into different fluids, 
no neceſſity could ſubliſt for the exiſtence of 
glands, fince the proces of converſion and of 


e ſecretion could take place without their in- 
0 fluence. We might as well ſuppoſe that a build- 
ring can be erected without hands, and deſigned 
> Wl without a deſigner : it is to ſuppoſe an effect 
ne produced without a producing cauſe, or at 


do {eaſt that the effect and the cauſe are one and 
a the ame; a doctrine fanciful and falſe, which 
never has ſubſiſted and never can ſubſiſt. 

If the different ſecretory organs were alike 
formed, and the blood that flowed i into them 


utes che ſame in all, there could be only one kind 
part of ſecretion. Steing however, as we do, that 
tet the blood is apparently the ſame, and that the 


organs are in their conſtruction totally dif- 
ferent, we muſt neceſſarily conclude, that the 
It is variety we behold in the nature of the ſecre- 
Ta tions 
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tions produced, depends on the power of the 
organs, and the peculiarity of their fabric, and 
not on the power of the blood. If the blood 
were the agent in the office of ſecretion, we 
ſhould be led to expect that the quality of the 
ſecretions would depend on the nature of the 
part from whence the biood was derived. It is 
far otherwiſe: we frequently behold an irre- 
gularity in the origin of the arteries which 

ſupply particular parts, although the matter 
to which it is afterwards converted is the ſame, 
For example: the ſpermatic arteries ſometimes 
ariſe from the emulgent, inſtead of the iliacs, 
and the emulgents themſelves from the ſper- 
matics. If the blood, therefore, had any. power 
in the office of ſecretion, inſtead of the glands, 
we ought to ſee the teſtes ſecreting urine in- 
ſtead of ſemen, and the kidneys ſecreting ſe- 
men inſtead of urine. A ſubject fell to Mr. 
Abernethy's lot for diſeQion, f in which the 
liver, inſtead of being ſupplied with blood for 
its ſecretory office from the vena porta, was 
ſupplied by many arteries with arterial blood, 
and yet the bile did not ſeem efſentially different 
from what it is uſually found. If blood ha 
| the 
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the power of acting upon glands, it could not 
conſtitute the mere ſubject matter that was 


acted upon by them. Inſtead of being depoſited 
| into them by exhalant outlets, it would be 
. poured out from open canals ; inſtead of being 
> converted by the organs, it would convert the 
organs to its own nature; inſtead of harmony 


- MW Cabſiſting between the parts, there would be 
h perpetual warfare in the whole, 


er If theſe ideas were true, the blood ERP 
e. indeed be what Mr. Hunter ſuppoſed: it would 
ies be an animal within an animal, an animal 


cs, that fed and preyed on the ſolids, by the power 
er- of which it was produced, and to which it is 
vet I deſtined to be ſubſervient : inſtead of the ſolids 
ds, feeding on the blood, it would be the blood 
in- feeding on the ſolids. We ought therefore 
ſe⸗ rather to conclude, that the organ is the part 
Mr. that acts, and the blood is the ſubject matter 
the il which is acted upon. 

Por ſecretion therefore to take place, there 
muſt ſubſiſt the co- operation of two cauſes 
power in the organ, and aptitude 1 in the blood 
as the ſubje& matter: it is the organ that im- 
parts, ſimilar to the impreſſion engraved on the 
ſeal; it is the blood that receives the impreſ- 
nds = ſion 
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ſion from the organ, ſimilar to the wax from 
the quality of the ſeal “. | 


It is by this relation of power in the organs, 
and aptitude only in the blood, that the whole 
proceſſes are effected of ſecretion and of growth: 

it is by the energy of the living principle which 
the foetus exerts on. the blood it receives, that 

evolution is produced, and not from any active 
powers in the blood. If the ovum were re- 
moved, in which the fœtus is involved, and 
the ſame blood were applied to the uterus, a 
coagulum, a rudis indigeſtaque moles would 
be formed, perpetually verging to coagulation 
and to putrefaction. On the contrary, when the 
blood is applied to the living power of the 
embryo, it becomes modelled and organized, 
tending to action, and poſſeſſing the power of 
preſervation. It is by the ſame proceſs that 
the acorn becomes evolved into an oak, out of 
matter paſſive and formleſs, and in ſhort the 
whole of animated creation f. 


"N 
*Itis very ils that. the i outlets of the 
arteries, which terminate in glands, are differently con- 
ſtructed, in order that the quality of the blood may be 
properly adapted to the ſeveral natures of each. 
+ It is a matter that ought to be ever 88 to the 


mind, that the cauſe of vitality had a ſubſiſtence prior to 
tlie 
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It is by aſcertaining the nature of the blood 
in the aggregate andin its parts, when it ſubſiſts 
in its moſt perfect and imperfect ſtate, and by 
comparing one ſtate with the other, that we are 
able to know whether coagulation of the blood 
can ariſe from an action of its own, and whe- | 

ther that action proceeds from an effect of the 
living principle it contains. Can it be pre- 
tended by the ſupporters of Mr. Hunter's opi- 

nion, that the craſſamentum is more alive 
by remaining ſome time out of the ſyſtem, 
when it is expoſed to the operation of thoſe 
cauſes that produce its death, than it was when 
moving in a fluid form in a living animal? As 

ſoon as it is diſcharged from the veſſels of a 


the organization; the organization itſelf, a ſubſiſtence 
prior to the ſubject matter on which it operates. For ex- 

ample: the ſtomach before the food; the tongue before 

ſapid bodies; the noſe before thoſe that poſſeſs flavour. 

It is the greateſt error that can be conceived, in thoſe that 

ſuppoſe that there is any ſuch thing abſolutely exiſting in 

nature, as flavour, or taſte, or ſound, &c. It is owing to the 

relation which theſe ſubſtances bear to animated beings, that 
wie ſay, ſuch and ſuch things are articles of food—of food 

to what ? To the ſtomach. Without the ſtomach, the cab- 

bage is a mere vegetable ſyſtem only ; but it becomes food 

when applied to the — organs of any animal—and 

ſo on of the reſt. 


I © Wi 
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livinganimal, it generally ſeparates, and affumes 
a fluid and a ſolid form, or becomes altogether 
ſolid, as we behold in the veſſels after the actions 
of life have ceaſed. If it be true, as it is con· 
tended, that there does exiſt coagulable lymph 
ſeparate and diſtinct in its properties from che 
ſerum, no action of life is neceſſary to make 
it coagulate, ſince it is ſo already. The actions 
of life are neceſſary to make it what it is not, 
that is to ſay, to make this coagulable part of 
a fluid nature. Beholding however, as we 
do, that the ſerum may be coagulated, by 
ſeparation from the living ſyſtem, and more 
eſpecially by the operation of chemical bo- 
dies; I think it more reaſonable to conclude, 
that the ſeparation which takes place of 
the ſerum from the craſſamentum, proceeds 
from the unequal degree of preſervative 
power contained in each; that the ſerum con- 
tinues fluid, ſo long as it retains this preſer- 
vative property; that it then gradually loſes 
its fluidity with its life, becomes ſolid, and 

ultimately dies. 7 
I ſhall briefly relate the hiſtory of a caſe 
that fell to my care, with a view of ſhewing 
how ftrongly diſpoſed the ſerum or coagula- 
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ble lymph is to coagulate in conſequence of 


diſeaſe. A. man aged twenty-two, originally 


of a healthy habit, became extremely ema- 
ciated, and his conſtitution very much im- 
paired, from a very ſevere courſe of mercury, 


and neglecting himſelf during that time: he 
was afterwards ſeized with a violent cough; 
a copious expectoration of mucus from the 


ſurface of the bronchia took place, often mixed 
with ſtreaks of red blood; he generally com- 


plained of an acute pain in his cheſt; his pulſe, 


which had always been very quick, became ſo 


irregular that it could not be counted. 

After theſe ſymptoms had continued a fort- 
night, ſmall ſolid pieces of coagulating lymph 
were coughed up in the form of worms. The 
expulſion of them was always effected by afit of 
coughing, leaving behind an exceſſive ſoreneſs 
in ſome part of the cheſt, In proportion as he 
became weaker, theſe portions, which were very 


numerous , progreſſively increaſed in magnitude, 


and aſſumed a ramified appearance. The rami- 
fications were ſo numerous in many inſtances, 


that it appears to me they muſt have filled 
the greateſt number of the bronchia of one of 


* lobes of the lungs. They were attached to a 


trunk, 
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trunk, which, I ſuppoſe, filled the branch of 
the trachea after its diviſion, They were per- 
fectly ſolid in their texture, and he was nearly 
ſuffocated ſeveral times in the act of expecto- : 
ration. The fits of coughing, however, pro- 
greſſively diminiſhed in violence; the man's 
health, by proper medicine and. diet, became 
reſtored, and he finally recovered altogether *, 
Such is the preſervative power of the ſerum, 
that it continues fluid out of the body, unleſs it 
be expoſed to 153 degrees of heat; and it re- 
quires the ative power of chemical ſubſtancts 
to make it undergo the ſame alteration, Will 
It be pretended, that ferum coagulated by theſe 
means proceeds from a living action of theſe 
dead bodies? Is it not more reaſonable to con- 
clude, that the change it ſuſtains, from its na- 
tural fluid ſtate, proceeds from a diminution of 
living power; and that it is therefore made to 
aſſume a coagulated form? In diſeaſes, the 

blood ſeems to undergo, i in common with the 


* This is the ſame caſe which Mr. Hunter bs lata 
in his book upon the blood, page 575. in which he has 
given an engraving of a ſpecimen of the coagulating 
Iymph which I preſented to him, and that by no means 
the Ange of the whole. 
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ſolid parts, very conſiderable alteration; and 1 
there are ſome diſeaſes that appear to affect 9 
the blood more than the ſolids. I 
I muſt therefore repeat, that the blood con- 4 
ſtitutes the ſubje& matter out of which the | 
different parts of the ſyſtem are formed and 
renewed; it bears the ſame relation to the 
organs, as the block does to the ſtatue: if the 
block were already chiſeled into a ſtatue, the 
prior exiſtence of that ſtatue would render the 
marble, whilſt in that condition, unfit for the 


$ art of the ſtatuary ; but, being a plane alone, it 
I becomes a fit recipient for the figure he pur- 
ſe poſes to engrave. 

le It is the ſame with blood. Blood poſſeſſes all 


n- Wl paſſivity and no power; being all capacity, it 
becomes fitted to be acted upon, without having 
the power of acting: if it poſſeſſed any power 
of acting, it would reſiſt the action of the or- 
gans to which it was applied; it would act upor 
them, inſtead of being changed and converted 
by them ; it moves, without having any power 
of moving itſelf ; it is propelled, without re- 
liſting, and follows the impulle it receives from 
the veſſels in which it is contained, and by 
which it is conveyed. 


8 
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Whenever this relation between the blood 
and the organs is loſt, a total inverſion of prin- 
ciple exiſts, and difeafe enſues, If the blood, 
which is conveyed to the different parts of the 
iyſtem for the reſtoration of the waſte it ſuſ- 
tains, preſerves the identity of its nature unal- 
texed and unchanged, no reſtoration of parts 
can ta!:e place. The interſtitial fluid which is 
effuſed from the exhalant veſſels progreſſively 
_ accumulates, and anaſarca follows. Such is the 
preſervative property which the ferous or in- 
terſtitial fluid poffeſſes, that it generally con- 
tinues in a fluid ſtate, fubliſting in harmony 
with the living parts in which it is depoſited *, 


On the contrary, when inflammation exiſts, 
the increaſed action which the veſſels ſuſtain, 
not only forces the moſt fluid parrs of the blood, 
but ſome of the more coagulated and red parts 
alſo, | Blood of this deſcription is totally unfit 
for the Purpoſe of e If it oontinues 


* This diſeaſe does not ſo much ade from a defeat of 
the blood, as from the weakneſs of the folid parts, by 
which they are prevented from organizing the fluid which 
is applied to them. The folid parts, when in a healthy 
Mate, act upon the blood preciſely i in the ſame manner a 
the living principle of the embryo did pon the content 


88 the ovum. 


In 


ſuſtains, when it is depoſited in circumſeribed 
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in the part where it is depoſited, it progreſ- 
fively. loſes: its preſervative power; it coagu- 
lates, and ultimately aflumes à purulent ap- 
The change that the ſerum alone 


cavities. that are excluded from the influence 
of the external air, is much ſlower than when 
it is effuſed from out ſurfaces, or from canals 
having an external outlet. 


rous or coagulated ſtate to a purulent one. 
The coagulation of the ſerum or coagulable 
lymph conſtitutes a medium ſtate between the 
fulneſs of its life when perfectly fluid, and the 
total privation of it when it becomes purulent 
and offenſive: in circumſcribed abſceſſes the 
veſlels contain and diſcharge fluid ſerum be- 
fore ſerum coagulated, and ſerum coagulated 
before purulent ſerum or-pus. Theſe are all 


different changes the ſame ſubſtances undergo, 
owing to the different degrees of preſervative | 


properties they contain and loſe #, 
- I could 


* I have frequently deſtroyed the preſervative property 


of ſerum, by expoſure to heat: it coagulates like the al- 


The influence of 
the external air accelerates the proceſs of de- 
compoſition, and makes it change from a ſe- 


bumen 


— 
72 — — — — — — 
dan - — — . — — 23 — 


3 n F - IR. „ 2 — io as \ — , „ 
? * 2 you I Jr as "= — EH. * r * — * — * 
2 2 2 * K N Ame 9 c_— os oat 3 e 8 . * * - ” : nd 2 . — nw \ 
— c N —.. , es tO OE OE ro TE Gy ys es — „ 5 Ed af ein o ang rr n wm . — 2 . hes <a _ 
* E WY , e * % . ” * = 8 1 a by We * "ug 5 * 4 8 n rr 9 OY * . . REAR 3 _—_ 9 - 
K+. — K _ 1 4 * « A — 12 av ä pe "Jv OW eng n »4 <a; . * 
* ” ** 24 So „ + £ 6 e 
2 * WV 2 EE * * : Re; L TATA rr — WA 3 - 4 r Ser * * 
— 2 0 — GOES = " _ — 4 - A As _ " 4 —_— . * 
8 2 2 — — — — Ge = windy — avs r 0 a RG. 1 * £ 4 TIT. N * * — * * a 3 8 N 
* — 2 3 , I 3 8 9 0 4 . es a r 2 2 - * nn 2 — 7 N hy OS p Tl $4 * 
* * 0 ow! wr : 7 2 * * — Sv Y 2 F - : - 8 9 255 * . 1 A — 2 — = * ** K ——— - — — —— my 
25 — 8 * 2 5 . "ITY Y a . , r * r Ps . n r P 5 
4 <4 —— — — 1 
” ” „ — 5 . 1 - 3 —_— b of * i __ a Re" „ — 1 * ——— 0 * — — a " 
1 pages 2 — — — 3 —32²*s — RS — # — os cnn — — — * — 2 — " — 2 ep * — 7 by - — = - _ 
* Gl 9k Ad * — hs 1 46 1 4, . = l 8 b — 5 _ — E N a — — q 
, * a — 1 * 0 gi * de * —— — 7 r "ayes . — —— 8 — - 
Y « = wy 5 3 — 4 A * — oa , —— — —— — oy ag — * 8 - — — 7 — dy On, A noted - Cp ae eros — os + þ — o — r un — — 
— IE — — — — ae es ". - 75 ————— — — —— ve voy. ns 3 8 — 5 w_ 4 . . r . 6 3 5 w . 4 — . — . > * ** * 
: 2. * — —— 4 ? : 
D . 
——— as ated — — apet te tv tp ee 5 — EN EEE ST LOT eraoo — 2222 — . g — : — a a : 
—— — ͤ — — —ẽ— . — — . 2 22 * n CE - N 7 1 4 
— ſ——m E RN mg nn en * Fj ö * 1 . N 2 a —.— => —— 0 
N > —_— wu (700) 19D ame wer — «c — — 22 nt, $nets, * — — — — — 
„„ „ od rms oe = 1 8 
3 
ry 
. 


8 1 LAT Y _ N 
* cont” 
. Dn ar Ar 3 Way N ao 
8 00 "ASD pen CR A: 6 
1% Wi 
* 4 
= 
7 o 
4; 2 1 
BI; fx 8 
— = 
4 — ——— — 
> 8 — . — 
— — — — — — — > 
» ds 
« 4 * 
— — Ev —— * — 
" —ä—U— — —— 
— — . ̃ —— 
— th. — ——*õ8²ä — ——— 


126 THE RELATION, ETC. 


19> 26õ*“dB a3 he 


Ca 0, 2 or ear ene ren es 
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I could illuſtrate this principle by an infi- 
nĩte number of facts; I ſhall however confine 
myſelf to one. Mrs. D. had an ovarial dropſy, 
which was tapped at firſt every nine months; 


the accumulation of ſerum progreſſively in- 


creaſed, and it became neceſſary to tap her, 
at ſhorter intervals from nine to {ix months, 
from ſix months to four; and ſhe was tapped 


towards the latter period of her exiſtence every 


fortnight. She lived ſix years from the time 
that the firſt operation was performed, to her 


| final diſſolution. For the firſt four or five 
years her general health continued unimpaired: 


the ſerum that was diſcharged was perfectly 
tranſparent and inodorous. When ſhe became 
weakened and emaciated (and ſhe was natu- 
rally of a very ſlender form) the. diſcharged 


fluid diminiſhed in quantity, but increaſed 
in thickneſs; ſo that, the two or three laſt times 


that ſhe was tapped, nothing elſe than a ſmall 
portion of thick gelatinous matter was obtained. 
On opening her body after death, my worthy 
friend and partner Mr. Walſhman and I found 


bumen ovi, and ultimately becomes purulent; and the 


' craſſamentum- itſelf is ſo firmly — that it is per- 


n brittle. c 


that 
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that the diſeaſe was ſituated in the right ova- 

rium, which occupied the whole anterior ſur- 
F face of the abdomen, extending as high as the 
diaphragm. It was nearly full of large maſſes 
' of coagulated matter, partly ſerum coagulated, 
q and ſerum purulent, or perfect pus *. "er 


, It was a favourite opinion of Mr. Hunter, 
« that the production of pus depended on a 
4 particular action in the veſſels ; that it was, in 
8 fact, a ſecretion formed from a ſimilar ſtructure 
r of veſſels, as the ſecretion from the blood.“ 5 
8 Mr. Home, his nephew, whom I have already 
: mentioned with obligation, made a number of 
7 experiments with a view of confirming that 
e opinion. It however appears from thoſe facts, 


that pus, inſtead of being ſecreted from the 
veſſels, only obtains a globular and a purulent 
form after extravaſation; and, conſequently, 
that it is not produced as Mr. Hunter ſuppoſed, 


I could mention other caſes of a fimilar kind. The in- 

ference from them is obvious. Whilſt the general habit 
continues good, the ſerum retains its preſervative proper- 
ties, and therefore continues fluid. When emaciation and 
diſeaſe take place, the ſerum loſes its preſervative proper- 
ties; it coagulates, and ultimately aſſumes a purulent form. 


and 


' 
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and as Mr. ne has ee to eon - 
clude. x 
Mr. Home expoſed the online of a healty 

granulating ſore upon the upper ſurface of the 

Prepuce. of an healthy young man, about two 
inches ſquare, forming good: pus: he wiped 
the ſore, and applied four very ſmall pieces of 
talc upon different parts of it, immediately af- 
10 terwards covering the whole with a plaiſter of 
111118 common cerate, ſpread 1 lint, 0 take off 
_ 1, the effect of expoſure. 

In fve minutes he OY one rf the 
| pieces of tale, and examined the fluid on its 
100 ſurface, which appeared like a thin tranſparent 
Thi jelly divided into maſſes, but in which no glo- 
\}/ 188 bules could be diſtinguiſhed. © ﬀ©e 
1 | iy! Exper. 4. In ten minutes another PTA 
| fl! i examined, and the appearance was like the 
El! || | former; but at the bottom a number of ſmall 
{F800 globules could be readily diſcerned. 

In þ/teen minutes a third piece was examin- 
ed, and the whole maſs appeared to be made of 
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ſmall globules but theſe were almoſt tranſpa · 
rent, and ſeemed to become more diſtinct and 
opaque. while looking at them. 

In twenty minutes the fourth piece was 


e wined, the globules were found more nu- | 
1 merous and more opaque, like thoſe of common 

J e e 
. It is. impoſſible for facts to be more deciſive 
e than thoſe J have related, to prove that pus is 


not formed by the action of veſſels ; but, on 
the contrary, that'it procceds from the. natural 
| ſtate of decompoſition which blood: ſuſtains, 
when it loſes. its preſervative properties, and 
changes from a fluid to a ſolid or coagulated 


ent 

lo- ſtate, and finally to a purulent one. 
That the coagulation of the ſerum does not 
os proceed from the action of the granulations is 


4 proved, as deciſively as that it does not pro- 
ceed from the action of the veſſels. 


mall | 

11 Exper. 5. The ſore being expoſed and 
TY wiped dry, Mr. H. applied to different parts 
le of of its ſurface two pieces of talc, and covered 


the whole as in Exper, 4. In five minutes he 
ies of removed one piece, and found the * 
yeeun fluid mentioned above, but no globules. He 
emal Vor. 1. K — mm 
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chen covered "ou ſurface of che tale bn Which 
the fluid lay with another piece of tale, to pre- 
vent the fluid coming in contact with the gra- 
nulations, and applied it again to the ſore. In 


twenty-five minutes more he examined it by 


the mieroſeope, as alſo the fluid upon the other 
piece of tale which had remained thirty minutes 


upon the ſore, and found, in both of them, the 


globules diſtinct and very numerous; but moſt 
ſo upon the portion of tale in cattle with the 


ſore. This proves, ſays Mr. H. “ that after the 


fluid is once ſeparated from the veſſels, itz 
becoming globular is a change taking place 
within itſelf, independent of the ſore which 
ſecretes.it.” He might have added, that this 
change is owing to the ſerous fluid having lot 
the power of retaining its fluid ſtate, and that 
it therefore becomes globular—in the ſame 
manner as milk, when it becomes ' ſour, ſepa- 
rates and coagulates, in part forming cream; 
or as bile and urine, when they concrete, form- 
ing biliary and urinary calculi, I ſhall relate 
the next experiment; as the gradual change 
that took place in the fluid ſerum, to a ſoli 
or coagulated Forms; was particularly noticed. 
. | ye" 


two minutes. It was removed, and its ſurface 


| microſcopical experiments, JO. 
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: Exper. 6.1 applied, ſays Mr. H. A piece of 


talc as before, and covered the whole ſore for | | 


examined by the microſcope : at firſt no glo- 
bules appeared: the examination was conti- 
nued five minutes, in which time the globules \ 
became exceedingly diſtin to my own eye, 5 
and to the eye of another perſon well we in 


There is every reaſon to ſuppoſe, that dur- 
ing the active ſtate of inflammation, the termi- 
nated extremities of the veſſels are diminiſhed, N 
ſo that none but the moſt ſubtle parts of the 
blood ean flow through; thoſe parts that pre- 
ſerve their fluid ſtate, and therefore are not 
prone to coagulate: on the contrary, when _—_ :. - 
contracted ſtate. of the veſſels becomes relaxed ; 55 
by the termination of inflammation, not only | 
the moſt ſerous but the moſt coagulable parts 
of the lymph are poured out: it very ſoon coa- 
gulates after it is diſcharged from the veſſel in 
which it is contained, aſſumes a globular, and 
ultimately a purulent form. The effect we be- 
hold produced by a common bliſter is in proof 
of this, where ſerum is at firſt diſcharged; and 

l r Mr. 
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the indolence ariſe from the nature of the con- 


ble in ſerophulbus abſceſſes, preceded: by a 
ſmall degree of inflammation 3 and it might 


ly occur without any inflammation preceding; 
its action languid, the matter which thoſe ab- 
ſeeſſes contain is ſo perfectly coagulated, that 
conſider this matter as pus. The name of a thing 


that coagulation takes place in weak- habits, 


Mr. Home obſerves, what indeed is obſervable 
by every one, that in indolent ulcers, whether 


ſtitution, weakneſs of the parts, or the nature 
of the inflammation, the pus is made up of 
globules and flaky particles floating in à tranſ. 
parent fluid; and theſe globules and flakes are 
in different proportions, according to the de- 
gree of indolence. This is particularly oblerva- 


indeed be added, that in abſceſſes that frequent 


when the whole of the ſyſtem is weak and 


it is of a flaky appearance, and of a cheeſy 
conſiſtency. Mr. Home, however, does not 


ſignifies not; the thing to be proved is this 


and ef] pecially i in weak diſeaſes, more perfeAly 
than i in ſtrong habits i in a ftate of health, or 
during the active late of inflammatory diſ- 


eaſes ; ; and conſequently that the ſpontaneous 
coa gulation 


| the Mags! muriatic aid, in ir 
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coagulation . which the blood ſuſtains is a 
change from an healthy to a diſeaſed Ds 


from a living to dying condition 79 5 


I ſhall merely ſtate farther, that he expoſed 
pus to the action of different chemical men- 


ſtrua allo, and found that of courſe i It was more 
perfectly decompoſed, and totally killed, if I 


may ſo call it, and that conſequently this pus 
from a ropy aſſumed a more coagulated form, 
Pus poured upon the vitriolic acid, left 


ſtanding two hours, becomes lemi-opaque, | and 
of a dark purple colour. With the nitrous 


acid it efferveſces, the mixture. becomes green, 
afterwards pellucid, and then yellow. With 
two Fe 


a» * 


loured maſs... v 1 4 E * . 


I 


Cauſtic volatile 1 5 13 — pus a very 


viſcid fluid, that ſuſtains the ſame change from 
the cauſtic alkaline lixivium. The neutral ſalts 


in ſolution have no effect Wen pus. 


* ERS * pee pa as this doctrine 4 
ſolutely is, I cannot expect that it will be generally adopt- 
ed; on the contrary, I have no doubt that I ſhall be at- 


tacked for haying advanced it. 1 ſhall, however, reſerve 
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* After having pointed out the progreſſive 
changes which the ſerum and coagulable 

ror the pure, and fluid fate 
in which they exiſt in living veſſels, to the 
Nate of coagulation! and of purulency to which 
they are changed, either from the effect of 
diſeaſe or from the operation upon them of 
chemical agents, it may be proper for me 
to trace and ſtate the final and ultimate ma- 
terials which this ſtinking and purulent fub- 


| Nance gives out when it is completely de- 
compoſed. 1 ſhould not even mention them 


1n this place, were not theſe materials near- 
ty the ſame” as thoſe that are obtained by 
the analyſis of blood; and T do not think it 
altogether irrelevant, after having endeavoured 
to aſcertain the property of this fluid when 
ſubſiſting in a living tate, to ſhew by che- 
mical analyſis the materials of which i it is com- 
poſed when in a ſtate of decompoſition or death, 


We might however as well endeavour to aſcer- 


tain the properties of chyle by a chemical ana- 
lyſis of the ſtinking feces, as expect to attall 


the privilege of a reply. Thave aer it candid on mf 


fide to take from Mr. Home himſelf "wy 1 72 from when 
my concrabone* are partly drawn. 
a knows 


a knowledge of blood from the condition of 
its different Parts by n l and decom- 
att W 5 12. I . * 1 FI) F * 5-4 * W . 3 . 


The Chemical Anal 2 4 3 


Frech pus, it ſeems, according to Dr. Brogb 
man, contains neither an acid or an alkali; but 


ne being allowed to remain expoſed to a moderate 
a- degree of heat, it takes on other properties, 
w- WH acquires: a pungent ſmell; it changes the ſyrup 
de- of violets red; corrodes copper, turning it 
em Wl green, ſhew¾s ſigns of an acid quality __ 
ar- WI taking on the acetous fermentation. 

by WW - Subſequent experiments made by Mr. Hons 
k it on pus, however, ſeem to contradi& the aſſer- 
ared Ml tion,  and' ſhew that pus does not undergo the 
hen acetous fermentation. He expoſed ſome pus 
che- il to'a moderate heat, and every half hour tried 
dom: its effects on the ſyrup of blue violets, but a 
eath. red colour could not be produced (which is 


ſcer- I the proper teſt): on the contrary, the change 
| ana* Wl it underwent was that to a ren. 

attain i The chemical analyſis of pus is as follows * : 
Ws ounces and a half of _ 4 


4 Vide Mr. Home' 8 e page 23. 
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white pus, quite freſh and without ſmell, dif. | 
tilled in a ſand heat never raiſed | above a12 
degrees, yielded on the firſt day A limpid 
phlegm, firſt without any ſmell, but after warde 
the ſmell of recent warm pus could be evi- 
' dently diſtinguiſhed ; the whole quantity, ſe- 
eee 
Tbis phlegm contained neither an acid or 
an alkali, producing no change on the blue co - 
lour of violets, and, ex poſed to nne 
wholly away like diſtilled water... 
After the phlegm a vapour roſe by ae 
with an empyreumatic ſmell. A freſn receiver 
being applied to the retort, a whitiſh phlegm 
wick an ungrateful ſmell and tafte FI have no 
doubt but that it was curſed en was col 
lected, ! in quantity three drachma. | 
Ibis phlegm turned the dee of blue 
| vicketw green, and formed a white precipitate 
upon being added to cbrroſi ve ſublimate, evi- 
dently ſhewing that it contained an alkali: 
from the taſte it proved to be the volatile ak 
kali. Wirh this phlegm a quantity of air was 
extricated. Ihe heat being increaſęd, a little of 
the dry volatile ſalt attached itſelf ta the neck 


of the receiver, which v was ſoon diſſolved and re- 
moved 


% 
- 


[ 


gm 


moved by the vapour. A phlegm with a ſtronger 


a» Gl 0. _ 2-2 


; put mortuum was black, light, and ſhining, 
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ſmell and a yellowiſh oil, which from its weight 
fell to the bottom, was collected in another re- 


| ceiver, weighing 55 grains: the oil was empy» 
reuthatic, fluid, and free from acidity ; the 
phlegm was found to contain a wenden 


wn of volatile alk alt. 
An oil now. 8 to Ai deeper ent 


exceedingly faxid and empyreumatic, with a 
thinner yellow oil with which it did not mix: 
the vapour of the volatile ſalt formed cryitals, 
Which attached . to the ſides of the 


receiver. 


4 


one-fourth part was volatile alkali. Theſe em- 
pyreumatic oils, as far as could be obſerved, 


reſembled a, a fimilar oil obtained . | 
blbdd! 511 to. 9D) 


The retort ea. a and 1 che ca- 


weighed three drachms and five grains: this 
was put into a crucible, and expoſed to a vio- 
lent Teverherathry fire for eight hours: there 


remained 


The heat! bange now. An dil 88 | 
af the retort was red-liot, a maſs was obtained 
of the oil and dry ſalt, weighing two drachms, 
one ſeruple, and fifteen grains: of this maſs 
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remained eight grains of reddiſh brown aſhes, 


with an earthy taſte not at all ſaline: theſe 
aſhes ſhewed a Py on Une” nm 1 
die magnet. 

+ he aſhes being Jigeſted | in warm diltlled 
water, the liquor ſtrained and evaporated, no 


wa, ae be obtained from them: upon add- 


ing to them vitriolic acid, a ſmall part was diſ- 


ſolved like calcareous earth; the greateſt part 
was neither affected by the 1. nor nitrous 
acids. The above analyſis proves, ſays Mr. 


Home, * that pus is compoſed of the fame ma- 


terials with the blood and animal jelly, and ſo 
far are ſimilar; the ſame ſubſtances being 


d from both. A knowledge however of 


= cheakical properties gives little information 
reſpecting thoſe properties which diftinguiſh 


pus from the other parts * an animal, or ** 
the different ſecretions s 
That this purulent matter is not 7 0 


from a ſolution or deſtruction of the ſolids, 


but from a mere depoſition of the exhalant 
outlet of the veſſels, is evidently; proved from 


the collection of pus we frequently behold in 


circumſcribed cavities; and when there is no 


on of the inveſting membrane, no ſolu- 
tion 


[ 
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tion of continuity in the organ which thoſe ca- 
vities contain: it is proved when matter is 
formed in the cavity of the thorax between the 
pleura; in the abdomen and in the ſcrotum: it 
is found 1 in open canals ; - in the urethra, by 
the common, effect of gonorrhea, when pu- 
rulent matter ſhall continue to be poured out 
in abundant quantities, without the leaſt ul- 
ceration in any part of that canal ; and 
finally, 1 2 ſometimes happens chat the vel- 
ſels of different parts are ſo extremely relaxed, 
that they not only permit the white parts of 
the blood to flow through, but they cannot 
retain the red: it is the caſe in the loweſt degrees 
| of ſcurvy z the red parts themſelves not only 
coagulate,' but: they induce the coagulation of 
the ſerum alſo: it is evident by the thick ropy a 
eruor which is generally ſmeared over the 
ſurface of n ſores; by petechiæ and 
vibices under the ſkin; 3 by the gums ſmeared 
and covered with coagulated blood: it is 
marked on the face by the red colour of the 
tears that trickle and coagulate on the cheeks ; ; 
by the bloody colour of the urine and fæces, 
and I might almoſt add of the perſpiration itſelf. 
lathe caſe of 8 confluent ſmall-pox, I have 
Wen 


r . ĩð 4 9» 4, 


\ 
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ſeen patients bleed red particles at every pore, 
fo that the whote ſurface of the oy was a 


n gore of coagulated blood *. 


Of the Vitality of the Blood. 


' Aitough 1 deny! to the blood any power of 
ation within itſelf, and reject the proofs that 
are advanced, that congulation.! is a teſt of its 
living power, bi wiſh it to be eſpecially under- 
Rood, that I unite in the fulleſt. extent with 
Mr. Hunter, i in bel ieving that i it poſſeſſes with- 
in itſelf the principle of vitality 3 in common 


Wor 1 remember a caſe that was under my care of ver) 
violent ſcurvy, and that aroſe from no apparent exciting 
_ cadfe: it was in a boy four years old: although he wat 
aflifted) with a ſcrophulous taint, in every other reſpe 
he was what might be called of 2 robuſt diſpoſition. He 
belonged to. parents that indulged him with the moſt pro- 
per food, and paid the utmoſt attention to his genera 
mode of living. A number of vibices made their appear- | 
' ance under the ſkin. in different parts of his body ; in ſome 
parts they were as broad as the palm of the hand; his 
gums were ſpongy, and eruor oceaſionilly found in the 


morning upon them; his urine was red, and a number ol 


clots of red blood were frequently voided with the feces 
1 ordered him to, take bark and fermented liquors, to 
breathe a pure air, and make uſe of moderate exerciſe 
In about a month the * went * aud he a 
recovered, a?! | 


B57 4 


witl 
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; with the ſolid parts. We have indeed a nega · 
tive proof of the previous exiſtence of vitality 
in the blood, by the decompoſition and death 

which we frequently behold it ſuſtain. Fin 

That a contrary opinion ſhould have been 
of WI entertained, is only a proof of the total ſtate of 
at Wl ignorance that has hitherto exiſted with reſpect 
its do the nature of life, and of the power by which 
er- tbe various phenomena of the animated ſyſ⸗ 

ith tem are carried. 8 

th- Is it not true, that blood in the aggre- 

on gate poſſeſſes preſervative properties, which 

ven it denen . the ng: power it con- 
ting tains? 

Is it not ne, that when this living power 

is either weakened or deſtroyed, ſeparation and 


yo decompoſition take place, and the phenomena 
neral of putrefaction ultimately enſue ?} CK 
pea Is it not true, that the blood which the em- 
Tons BY bryo. receives poſſeſſes the principle of vitality 
g, vithio itſelf, and that it is by virtue of that 
ber of principle that it is fitted to be organized and 


faces i arranged by the vital — which the em- 
bo contains? 
= ls it not true, that the organization which 
ou * been formed out of this living blood by 


"” 


2 — 
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tte power” of the ſyſtem in which it is con- 


tained, / poſſeſſes the properties of vitality al- 


ſo? And does it not appear abſol utely neceſ . 
fary, that the blood ſhould poſſeſs, in common 


with the ſolid parts, a principle or living pro- 
perty common to the whole, in order that ar- 
mony may ſubſiſt b tween the parts? And, 
finally, is it not very evident, that many of the 
fluids that are produced by the ſpecific power 
of the glands upon the blood poſſeſs, in a wi 
eminent. degree, the. power of life? 
Will the power of life be denied to the 


ſemen, to that highly vital fluid, which is one 
of the principal agents in the proceſs of fœcun- 
dation? Will it be denied to the gaſtric juice; 


to that fluid which deſtroys, by virtue of its 
hving power, the chemical or dead qualities of 


common matter, and imparts to it the living 


property it poſſeſſes in the formation of chyle? 
Will it be denied to the interſtitial fluid, ſo eſ- 


ſential to the reſtoration of the waſte which 


the whole of the ſyſtem ſuſtains? to the coa- 
gulated ſerum which forms the cement or con- 
necting medium for the union of divided parts? 


Will it be denied that the blood, in conſe- 


ne of the waſte 1 ic ſuſtains, 18 perpetually 


i3 


verging 
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verging from a living to a dying. flate ; and 
that it is with a view of averting the evil that 
would enſue to the ſyſtem at large, if the 
death of the blood were permitted, that there 
are particular organs which are eſpecially deſ- | 
tined to ſupply it with freſh materials, and pre- 
ſerve the whole 1 in a living codition? 
Let us for a moment ſuppoſe that the nega- 
tive is the caſe, and that the blood, inſtead of 
being alive, is either dying, or is actually dead. 
We ſhould then behold the red globules acting 
by virtue of the chemical qualities they poſſeſs; 
we ſhould find the iron and the colouring mat- 
ter imparting their own properties to the other 
parts; we ſhould find the cruor not only pu- 
trid itſelf, but producing putrefaQion to the 
veſſels in which it is contained ; we ſhould find 
the coagulable lymph plugging up the capil- 
lary outlets of the veſſels through which it is 
deſigned to paſs ; we ſhould find the different 
faline ſubſtances which the ſerum involves, and 
which are in a latent ſtate whilſt it is alive, 
acting by virtue of their chemical qualities, as 
in the dead urine; we ſhould behold every indi- 
vidual of the human ſpecies, and indeed every 
W of every ſpecies, diſeaſed, dying and 
| „ 
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dead with a feurry of the moſt malignant 
kind; ve ſhould ſee death in every fluid, and 
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find putrefaction to be the * n attri- 


bute of every ſyſtem, | 


The 7 yality of 1 the Blood denied by J Bell, 


Convinced, as IL am, that theſe conſequences 
would inevitably enſue, if the blood did not 


poſſeſs, in common with every other part, a 


living power; and which Mr. Hunter has, in 


my humble opinion, very judiciouſly named 


the materia vitæ diffuſa ; 1 felt conſiderable ſur- 


priſe when 1 read a very modern author, in a 
very modern publication, treat this living pro- 


perty of the blood with deriſion and ſcorn, 
calling the life of che blood the mg monſtrous 
of all a hurditier. The grounds upon which this 
doctrine is conſidered as the moſt monſtrous 
of all abſurdities are theſe, viz. It ſeems to 


te againſt all the laws of nature, ſays Mr, 


Bell, page 83, that any fluid ſhould be endow- 

ed with- life. A fluid is a body whoſe par- 
ticles often are not homogeneous, have no 
ſtable connection with each other, change their 


place by motion, change their nature by che- 
mical attractions, and e new arrangements; 


3 8 * 
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a body which can have no perfect character, 
no permanent nature, no living power con- 
nected with it. But the definition of a ſolid is 
the reverſe of this. A ſolid; among every kind 
of metals, earths, or foſſils, is recognized by 
its peculiar form and arrangement of parts; 
and in the animal body, the arrangement of 
particles gives the permanent unchanging cha- 
rater of each part; and in the muſcles for 
example, or in the nerves, where feeling or ir- 
ritability chiefly reſides, the form and mecha- 
niſm of the ſolid is in each moſt peculiar, and 
is always the ſame.” | 


of Thus then it appears, that the death or the 
Py non-vitality of the blood is aſſumed as a fact in 
10 the firſt inſtance, becauſe it is againſt all the 


laws of nature: it appears to me to betray the 
greateſt poſſible ignorance of phyſiological 
knowledge, to pretend to apply the laws by 
which the animated ſyſtem is governed to thoſe 
that regulate the properties of dead or common 
matter, becauſe we find that the one are totally 
oppolite and different from thoſe of the other. 
As little reaſon is there for denying the vitality 
in any of our fluids on account of the want of 
connection, the mutability of their nature, and 

YOL, II. = * | the 
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the dae to which they are expoſed by th 
operation of chemical bodies — 
The portion of the blood that is eſpecial 
employed for the reſtoration of parts, is ho- 
mogeneous in its nature. Its properties 
are perhaps more permanent than thoſe of 
the ſolids *®, and chemical bodies have as 
powerful an effect upon the ſolids as they 
have upon the blood. If we are to attach 
vitality to the parts from the immutability 
| it is imagined they poſſeſs, there is not a. 
. particle of any one ſyſtem that retains vi- 
tality for any one moment; for the whole 
11,0 is in a conſtant ſtate of mutability and decay. 
D Mr. Bell, aware I ſuppoſe of the fact, does 
Bll! 1 not reſort to living but to dead ſolids: he 
11/118 appeals * to ſolids of every kind, to metals, 
18} | l earths, and foſſils, where the arrangement of 
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parts is recogniſed.” He indeed, it is true, ap- 
peals at laſt to a part of the living ſolid, to 
the nerves, in proof that the life is in the ſolid, 
and this owing to its permanent and unchange- 
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r 0n trying the preſervative properties of the ſerum 
' and of the muſcle of the ſame ſyſtem, I found that the 
hi | muuſcle decompoſed and putrefied much ſooner chan the 
10 ſerum 
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able nature.” To make this proof apply, he 
ought to have ſhewn that the ſolid part of the 
nerves is that portion in which ſenſibility re- 
ſides. If however it be true, that the nerves 
do contain a fluid, which is itſelf the ſource and 
cauſe of ſenſibility ; the proof not only fails, 


28 but overturns the very hypotheſis which it is 

ey Wl deſtined to ſupport. Mr. Bell indeed ſeems 

ch to talk of the ſerum of the blood, as he would 

ity of common pickle. He talks of ' making ar- 

© a Acial ſerum, by impregnating water with ſalt,” 
vi- page 91. Does he mean ſeriouſly to maintain 

jole that he could form ſerum by uniting with wa- 

ay. ter the particular ſalts which are obtained by 
joe: decompoſition from ſerum? The nature of 
he both would be found totally different: the 

tals mixture which would be thus formed would 

+ of remain permanently the ſame for an indefinite 
ap- period of time, and would never have the 

J. to tendency to undergo the proceſs of putrefac- 

ſolid tion. 

nge- Serum, on the contrary, is verging to a ſtate 


of decompoſition from the moment it is ob- 
: ſerum Bl tained from the living ſyſtem, and finally un- 
dergoes the putrefactive proceſs. If we exa- 
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mine the effe& which this factitious ſerum has 
when introduced 1 into the veſſels of a living ani- 
mal, it deranges the actions of the ſyſtem, and 


often ſuſpends them altogether, as experiments 


have proved. On the contrary, when the 


blogd of one living animal is transfuſed into 


the blood-veſlels of another, ſuch is the har- 


mony that ſubſiſts between both, that a ſtate 
of reſuſcitation as it were is produced: and! 
have ſeen a dog that had been purpoſely . bled 


to ſuch a degree, that he lay down deſtitute of 
all ation, become immediately reſuſcitated by 
transfuſing into his blood-veſſels a proper 
quantity of blood from the veſſels of another 
dog. Will Mr. Bell pretend that the ſame 
effect would have enſued from his pickle, if he 
could have added to it, by chemical means, 


the other conſtituent parts of the blood! 


He might with as much facility amalgamate 
a living muſcle out of dead materials, or form 
an animated 117857 out of plaſter of Paris ” 


* Holding it as 1 do an act of politeneſs to accomms- 
date my, language and my manner to the language and 
manner of the perſons I addreſs, I have in conſequenc 


been obliged to depart from the mode to which I am uſed, 
| fer 
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From all that has been ſaid we may be war- 
ranted to conclude, that the blood has a con- 
ſtant tendency to decay, in common with every - 
other part of living matter, but more eſpecially | 


from the waſte which it ſuſtains. The waſte 


it ſuſtains in the foetal ſtate is far leſs than in 
the adult. In the'former it is ſolely deſtined to 
ſupply nouriſhment and ſupport to the ſyſtem, 
with a view to the proceſs of evolution in ge- 


neral: in the latter, it is not only deſtined to be 


ſubſeryient to the proceſs of evolution, and to 


preſerve it in a perfect ſtate after it has been 
evolyed, but it ſuffers an additional and conſi- 


derable waſte from the ſpeciſic action which 
the different organs diſplay; ; ſo that, inſtead of 


an equality in the diſtribution of the blood 


with a view to evolution alone, there is an ine- 
quality for the purpoſe of ſpecific action alſo. 
We may perhaps be led in ſome degree to 
conceive the progreſlive deterioration which the 


blood undergoes, by comparing the difference 


for the purpoſe of accommodating and making it palata- 
ble to Mr. Bell. He will, Jam perſuaded, take in good 
part the few ſtrictures I have made on his ill-direQed 
larcaſm upon Mr. Hunter. It would take more room 
than can ſpare to enter any further upon the ſubject. 
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of its colour in different periods of life and i in 


different ſyſtems of veſſels. 


In the early period of geſtation, the fœtus 


in utero appears to be altogether of a white 


colour; not only the external, but the internal 
parts; not only the ſolids, but the fluids alfo, 
As it proceeds in its evolution, inſtead of a 


ſameneſs a difference of colour becomes appa- 
rent, the whiteneſs gradually darkens, the dil. 


ferent organs progreſſively obtain the colour 


which they are ultimately deſtined to aſſume, 


and the blood itſelf, from white, becomes alla 


florid and red. 


That the foetal blood does not obtain the red- 
neſs of its colour from the maternal ſyſtem, is | 
evident from the nature of the fluid which the 


maternal placenta ſupplies, and which the umbi- i 
lical veins abſorb. This fluid is of a ſerous colour, 


not of a red; on the contrary, the blood which 
is returned from the fœtus to the placenta is not 


of a ſerous but of a florid colour: it is there- 


fore lawful to conclude, that it is in the courle 
of its circuit in the foetus itſelf that it loſes its 
white and obtains its red appearance; redde: 

in the umbilical arteries than in the umbilical 

veins ; redder in the trunk itſelf than its capil- 

lary 
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lary extremities : and finally, if we examine 
and compare the colour of the adult blood, as 


Us it ſubſiſts in different ſyſtems of veſſels, we 
te WH hall find that it is more florid and white as it 
ul proceeds from the lungs to the different parts 
ſo, of the body, than it is when it returns from 


the different parts of the body to the lungs, 


our meliorated from theſe ſeveral degrees of dete- 
me, rioration which it undergoes, however different 
alſa chey may be, have evidently the ſame end in 
view. In. the fortal ſtate, the melioration is 
red: effected by the power of the placenta as its 
1, auxiliary organ; in the adult tate, the blood 
the is repaired and renewed from the increaſed 
mbi- Wl waſte it undergoes by the power of its own or- 
lour, BF Lans, the reſpiratory and chylopoetic together. 
hich It is therefore neceſſary that we ſhould in- 
s not veſtigate the changes which the ſyſtem ſuſtains 
here- when the foetal ſtate is ended and the adult 
ourle begun, and the cauſes by which theſe Fs 
ſes its 


ae produced, 


deepening gradually in colour until it becomes 
black and purpliſh. | The means by which it is 
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b fits betæueen them and the medium in which they are placed 
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CHAP. IV. 


ON INSPIRATION. 


.. 0 


Before parturition, the different organs of ſenſe and of ſenſa- 
tion are in a paſſive ſtate, owing to the harmony that ſu: 


—after parturition, the irritation they ſuſtain from external 
cauſes excites them to at—the internal capacity of the cheſt i 
enlarged laterally by the action of the intercoſtal muſcle; | 
longitudinally by the action of the diaphragm—the mouth it 

opened by the muſcles of the face—the air ruſhes into th 
mouth, and, through the medium of the trachea, diſtends th 
 bronchia, conſtituting inſptration—the quantity of air taken 
in, eflimated—the qualities of. it aſcertained—a part ol) 
the whole Pale eſſes the aptitude to be acted upon by the lung 
Dir ſeparated from the reft, and abſorbed—the power 
 evhich the effect is produced, aſcertained to be a living, mt 6 
chemical, aft—frmilar to the act of digeſtion by the ſlimail 
the blood meſiorated by the influence of vital air, &. 
ec. & fo 


1 the fact, * the blood i ul 
a perpetual ſtate of deterioration and decay, 
is neceſſary for me to point out the means "yl 
which it becomes meliorated and improved, 0 


that it may continue fit to anſwer the purpoſi | 
bo. 3 F | 7 i | 
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of nouriſhment and ſupport, for which it is 
eſpecially deſigned. | 

Such is the harmony that ſubſiſts between 
the fœtus and the liquor amnii, that the differ- 
ent organs of ſenſe and of ſenſation, of con- 
ſciouſneſs and of voluntary motion, are in a paſ- 


eſa five ſtate ; the mouth is cloſed, the thorax is 
25 depreſſed on the collapſed lungs, and the ab- 
y ace | | 


5. dominal muſcles exert no influence either on 


beſt the abdominal or thoracic viſcera. 

ſee; | That the paſſi ve condition of theſe organs 
puth i proceeds from the harmony that ſubſiſts be- 
2 tween them and the medium in which they 
r take are placed, ſo long as they are excluded from 
+ only i the operation of external ſtimuli, 1 is very con- 
be * ſonant to reaſon; but the opinion itſelf has re- 
tots ceived additional nen by ſome experi- 


 famud ments that were made by Monf. Buffon. He 
ir, & immerſed in water, of the ſame temperature as 

the liquor amnii, young puppies immediately 

after parturition, before they had ſuſtained the 

dd 18 action of external cauſes, and he found that 

ecay, "Wl they continued to retain the different proper- 

eans WW ties they poſſeſſed in the fœtal ſtate: I pro- 

wed, b cured, ſays he, a pregnant bitch of the large 

purpose Breyhound — and when juſt about to litter, 
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I put her fo in a bucket full of warm water that 


point of quantity ſo that, by the combined 
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her hinder parts were entirely covered. - In 


this ſituation ſhe brought forth three puppies; 
which, after being diſengaged from their mem- 
branes, were immerſed in a fluid nearly of an 
equal temperature with that of the amnion, 
After aſſiſting the mother and waſhing the 
puppies in this water, I ſuddenly removed 
them into a . of wum malls without al- 


Fa in the milk Gor more wthay half an 
hour, and when taken out all three were alive 
they then began to breathe, and they diſ- 


charged a quantity of fluid matter from the 


mouth.“ 


Such i is the n a which the blood 
ſuſtains in conſequence of thoſe actions which 


the animated ſyſtem performs in the adult con- 


dition, that the auxiliary organ (the placenta) 
it poſſeſſed in the fetal ſtate is inſufficient to 


| anſwer the purpoſe of melioration. Providence, 


therefore, has ſupplied the adult with organs 


that are equal to the taſk; whilſt the lungs im- 


prove the blood in point of quality, the chy- 
lopoetic organs ſypply the loſs it ſuſtains in 


and 


/ 
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3 


and co-operating action of both, the ani- 


mated ſyſtem is ſupplied with the means by 
which the final cauſe of its exiſtence may be 
attained. 


The actions which the auxiliary organs 
performed in the fœtal ſtate progreſſively di- 


miniſh, and ultimately ceaſe, in proportion 


as the actions of the organs in the adult 
are excited, and perfectly eſtabliſhed. 
The connection between the fœtus and the 


mother does not immediately ceaſe after it is ex- 
pelled from the uterus. If the ſeparation have 
not been cut off by a diviſion of the funis, 


the umbilical arteries are found to pulſate in 
a very powerful degree. Such is the active 


condition of theſe veſſels, and the quantity of 
blood they return from the ſyſtem to the pla- 


centa, that, if they were divided at that time, 
a copious hæmorrhage would immediately en- 


ſue — to ſuch a degree indeed, that, if it were 


allowed to continue, the death of the infant 
would be the immediate conſequence *, 1 


Pur 


e 


Although I have occaſionally known the pulſation of 


theſe veſſels to be ſynchronous with that of the mother, 
it is very ſeldom the caſe; ſo that we may conclude, that 
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But as ſoon as the foetal ſtate is ended, and 


the adult begun, the animated ſyſtem becomes 


placed in a new condition; the harmony and 


conſent that ſubſiſted between the fcetus and 
the medium by which it was ſurrounded im- 


mediately terminate ; irritation and diſcord 


between both conſequently commence. In the 
fœtal ſtate, it was prediſpoſition to act, with a 


capacity alone of acting; in the adult ſtate, it 
is prediſpoſition ended, and action in full force, 


The different parts of the ſyſtem are there- 
fore rouſed from the paſſive ſtate in which they 


exiſted, and act according to the ſpecific power 
they ſeverally poſſeſs; the impreſſions from 
without, which the organs of ſenſe and nerves 
of ſenſation receive, are propagated to the 
brain within, as the organ of conſciouſneſs; 
it is by the energy of this organ that the dif- 


ferent voluntary muſcles of the infant frame 


are made to act, without apparent deſign a 
any determinate object. 


the motion of the blood in the fœtus is effected by 
power diſtinct from what it is in the maternal ſyſtem. 
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4s Of the Manner in which the Internal Capacity 
ind _ of the Thorax is enlarged. 

and It is in conſequence of the nervous irritation 
im: produced, that muſcular action takes place, 
ord Wl and the capacity of the thorax is conſequently 
the i enlarged *. Sy, | 
tha WI The firſt rib, which is immoveably fixed, 
e, 1 may be conſidered as a lever to the reſt: the 
2ICe, Bl articulation which the true ribs poſſeſs, with the 
gere- vertebrz behind and ſternum before, gives them 
they Wl + gradually increaſed capacity of being moved. 
ower WF This capacity in the five inferior ribs increaſes 
from WW in a ten-fold degree, in conſequence of the 
ere anterior extremities having no fixed attach- 
> thc BY ment like any of the ret. 
1 | The intercoſtal muſcles conſtitute the in- 
e dil- 


ſtruments by the power of which the ribs are 
elevated: their attachment begins from the 
inferior edge of the ſuperior rib, and termi- 


* It is unneceſſary for me to enter into a particular 
anatomical account of the ſtructure of different parts: it 
would ſwell out this book to a great ſize with matter, 
which ought to be known by every medical man from diſ- 
ſection, and may be obtained by every one indiſcriminate- 
ly from different anatomical authors; 1 know none ſo 
correct as Winſlow. 


nates 


>. 


153 INTERNAL CAPACITY OF THORAx, 


ws e * WL » 
2. 2 * — FO TIO r — ' 
* P's de = — 
# ˙ . »4 IM 2.x . e n . 
* * o 
2 — - 2 * — 
8 : — "Xo AE 
6 l — — — 3 —— 
. ** p — 5 "wer 8 
r * 1 1 ** — _— A <S AP 1, as 
mp ů r — 
- . — — — — 5 
j Ti * 4 - p AL * 
27 Mo * N *—- 3 2 4 
— 4 . , FF --—- . 3 — 
— — - 
ar 2 * * . . 
pace . EFF > ng 
pa n = a; l 
Fa "I 
: Ma et EY — — 9 G —.— 2 p 


; * Ra , 2 
— * $8 \ . ; <6 ym a — 
* 8 . QQ ] LA =o nt” ⁵ 
5; = 2 =; a — OE . — "4 
p #4 
6 oP 1. 


nates in the ſuperior edge of the inferior one; 
ſo that the elevation of the inferior rib muſt 
eventually be the effect of their action. The 
ſame mode of action is propagated throughout 
the reſt; the form of theſe muſcles and the 
mode of their attachment muſt evidently be 
to elevate the ribs, and to increaſe the internal 
| capacity of the cheſt in a lateral direction, ſo 
that a conſiderable vacant ſpace is conſequently 
left between them and the collapſed lungs. 
Had the firſt rib been moveable inſtead of 
fixed, and had the lower rib been fixed inſtead 
of being moveable, the effect would have been 
exactly the reverſe ; the action of the inter- 
coſtal muſcles would have been from below 
upwards, inſtead of being, what it is, from * 
wards below. 
Wzilſt the endirgemant of the cham takes 
place by the action of the intercoſtal muſcles 
from ſide to fide, the longitudinal dimenſion 
of it is conſiderably increaſed alſo. In the 
foetal ſtate, the diaphragm formed a conſider- 
able curve upwards, adapting itſelf to the 
collapſed ſtate of the lungs; but when the 
thorax is laterally enlarged by the elevation 
of the ribs, the diaphragm is drawn down, 
from 
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ne; from a curve, in which it exiſted in the fetal 
wit tate, to a plane; and thus it is that the internal 
The capacity of the thorax is conſiderably enlarged 
out by the united alteration which the ribs and 
the diaphragm ſeverally undergo. 

7 be The muſcles of the face are excited to act 
rnal in common with thoſe of the thorax ; ſo that 
„ ſo che mouth, which in the foetal ſtate was per- 
ntly fectly cloſed, becomes immediately opened: 
. the column of air, by which the infant is ſur- 
d ot rounded, obtains a free admiſſion, into the 
ſteal mouth, which may be conſidered as a cavity 
been common to the reſpiratory and alimentary ca- 


nals: the air paſſes from the mouth, through 
| the medium of the epiglottis, into the larynx. 
The larynx is compoſed of five cartilages, at 
the termination of which the trachea more 
takes Wl immediately begins, of which it is a continu- 
uſcles Nation: the trachea extends, in one undivided 
nſion canal, as far as the fourth vertebra of the back, 
a the I and there divides into two branches: each 
branch becomes diſtributed into an infinite 
number of ſmall ramifications, which poſleſs, 
although | in an inferior degree, the ſame cartila- 
ginous character as the larger trunk: the carti- 
laginous nature of the trachea ſeems evidently 
deſigned 
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deſigned to preſerve it in a patent ſtate; it 
is covered over with a membrane, in which a 
multitude of glands are placed, which ſecrete a 
mucus on its ſurface: the ramifications of the 
bronchia ultimately terminate in the cellular 
4 3 of the lungs. . 1 
It does not appear that the air, in its W 
FRA the trachea, undergoes any chemici 
change in its qualities other than modification 
in its temperature, by the influence of the 
medium through which it is to paſs: the length 
of the trachea is particularly fitted for that of. 
fice: if the air be too cold it is warmed ; if i 
be too warm it is cooled; fo that it is brought 
to a medium tate, and fitted for the action of 
the lungs which it is deſtined to ſupply. 
The lungs are two in number, each dividel 
into two large lobes, and each lobe into ſmaller 
lobules ; they are externally covered over by a 
thin membrane, which perpetually exhales from 
its ſurface a fine halitus or vapour, conſtituting 
the medium by which they are prevented from 
adhering to the parietes of the cavity in 
which they are contained. As ſoon as the 
mouth is opened the air ruſhes into ii 
and paſſes through the medium of the epi- 
- lots 
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n flottis into the bronchia, which it completely 
ha WM fills; the diſtenſion which the bronchia ſuſ- 
en tains, not only fills up the hollow ſpaces that 
the were laterally formed in conſequence of the 
ular elevation of the ribs, but it preſſes down the 
5 diaphragm alſo. The diaphragm is a ſtrong 
lage muſcle which ſeparates the cavity of the 
ical thorax from that of the abdomen; in the 
tion WI fetal ſtate it is convex towards the lungs, and 
the MW concave towards the abdominal viſcera: it is 
neth {Wl attached to the edge of the inferior ribs, ſo that 
t of. when they become elevated by the action of 


the intercoſtal muſcles, the poſition of the dia- 
phragm, as I have before obſerved, becomes al- 
ion of MW tered from a curve, in which it exiſted in the 
. fœtal ſtate, to a plane; "and thus it is that the 
vided 


internal capacity of the thorax is conſiderably 
maller WW enlarged by the united alterations which the ribs 
r by a WW and diaphragm ſeverally undergo. So that in- 
s from ſpiration may be ſaid to have happened when 
ituting Wl theſe different phenomena have taken place. 
d from Various attempts have been made by differ - 
icy in I ent men at different times, as Borelli, Jurin, 
as the Goodwin, &c. to calculate the quantity of air 


which the lungs have received in conſequence 
he ep! 


of the diſtenſion they have ſuſtained. Jt is 


glott! however very evident, that it muſt vary in 
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the ſame ſyſtem at different periods of life, as 
well as at different * in perſons. of * 
ſame age. 


n Borelli breathed through a glaſs tube, 


contained having been previouſly: aſcertained, 


he found the quantity of air exhauſted from 
the glaſs tube, and which he ſuppoſed to have 
been received into the lungs at one inſpiration, 


to amount to 15 cubic inches and upwards. 
Dr. Jurin, wiſhing to aſcertain the fad, 
formed the following experiment, which he 
thus relates: I ſuſpended (ſays he) a weight 
© to the lower part of a bladder which I had 


« previouſly moiſtened ; and having fixed a 
tube of about an inch diameter in the 


“ upper part, I ſtopped my noſtrils, and in- 


* ſpired the air of the bladder gently during 


< three minutes, the weight remaining all the 
e while on the table. I then plunged the 


© bladder with the air encloſed in it, and the 
« weight ſuſpended. to it, into water contained 


in a cylindrical veſſel, I marked the height 
to which the water roſe. Then having 
56 ſqueezed the air out of the bladder, I again 


« plunged 


80 long ago as the middle of the laſt cen- 


one end of which was immerſed in ſome bub- 
bles of ſoap; and the internal volume of air it 
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plunged it into the water with the weight. 


— 


« The difference of the height to which the 


« water roſe in both theſe caſes was eafily cal- 
« culated. Having repeated the experiment 
© ten times, and added the quantities together, 
« the tenth part of the ſum total, or the pro- 


portional difference of the height to which 


the water roſe in both caſes, was found equal 
« to 35 cubie ounces, which is the volume of 
air contained in the bladder; and having 
6 added about a x2th/ part, or three ounces, 


aon account of the condenſation of the air 


from the coldneſs of the water, as it was 


« winter, we ſhall have 38-cubic ounces. Be- 


e ſides, a little muſt be added, both on account 


l of the preſſure of the water on the bladder, 


v and of the moiſture which is expelled with 
© the air, and ſoon condenſed by the coolneſs 
* of the water and of the bladder. I then 


* calculated the quantity of air expelled by a 


* moderate expiration in the ſpace! of three 
minutes at 40 cubic ounces. In the ſtrong- 
2 expiration I expelled 125 cubic ounces | 


in the ſpace of a minute; but in a very 
Tong expiration, continued till I was al- 
* moſt ſuffocated, I expelled 220 cubic ounces 
from my lungs: from whence it follows, 
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te that there is more air in the lungs than can 
be expelled by an ordinary expiration,” 
Dr. Goodwin has inveſtigated the ſame 
ſubject with great diligence and attention. 
The experiments he performed, although they 
do not exactly correſpond with each other or 
with thoſe above detailed, are of conſiderable 
importance, and merit to be mentioned in this 
place. The mode he adopted was as follows : 
He breathed from a veſſel which had two tu- 
bular openings; one of them was applied to 
the mouth, whilſt the other was immerſed in 
water. By inſpiring from the veſſel under 
theſe circumſtances, a quantity of water en- 
tered the veſſel equal in volume to the 2 0 
tity of air inſpired from it“. 
Exßer. 2. An adult perſon of 4 ſta- 
ture inſpired twice from the machine, imitat- 
ing as nearly as poſſible an ordinary inſpiration. 


In the firſt he took in 3 cubic inches of al 0 
In the ſecond, 24 cubic inches. v2 5 
Another perſon of wn the ſame ſtature D 
inſpired twice: 10 
In the firſt he took in 3*5⁵ cubic inches of air, 1 
In the ſecond, 24 cubic inches of air. th 

* See his + on Suſpended Animation 3 the tio 
production of a man of ſcience and of genius, in which a ny 


plate is inſerted deſcribing the pneumatic machine he em- 
ployed. 


rc 
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Peher. 3. The two perſons employed in 
che laſt experiment inſpired from the pneu- 
matic veſſel thirty times ſucceſſively in the 


manner juſt deſcribed, and the average quan- 


tity of air taken in at a ſingle inſpiration by 
the firſt perſon was 24 cubic inches. 
By the ſecond, 38. 


Theſe experiments were repeated on a great 


variety of ſubjects with the ſame reſult. 


Objections however have been made to the 
manner in which theſe experiments were con- 
ducted. It has been ſuppoſed, that the column 
of water, by being raiſed, contrary to its natu- 
ral gravity, would conſequently meet with ad- 
ditional reſiſtance; ; that the difference of tem- 
perature to which the air would be expoſed 
by paſſing from one veſſel to another, would 
produce a difference in the volume it occupied. 

With a view of avoiding theſe objections, 
Dr. Menzies took an allantois, to which he 
fred a tube with good valves joined to it. He 
was led to take this membrane on account of 
Its thinneſs, which could not condenſe ' the 
air in a great degree; and from its magnitude, 
the average quantity of the number of expira- 
tons could be eaſily taken. Exper. Hav- 
ing firſt meaſured the volume of : an allantoid 

M 3 — 


10 
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in two different ways, fut by the quantity of 
water it was capable of containing, and after- 
_ wards by the diameter and area of it, I found 
it, ſays he, to be nearly equal to 2400 cubic 
inches ; and having joined it to a machine con- 
ſiſting of two pretty large tubes joined at right 
angles, in which there are two valves, ſo that 
the air without any unuſual effort could be in- 
ſpired through the one and expired through 
the other ; the valves which are made out of 
the allantoid are ſo thin that the ſmalleſt force 
moves them. I then began to expire, and did 
not remove my mouth from the tube till I had 
filled the allantoid, taking care to ſtop my noſ- 
trils during expiration. The allantoid was 
filled, on repeated trials, by about 56 expira- 
tions as natural as poſlible; ſo that if you divide aj 
2400 cubic inches, the volume of the allantoid, 
by 56, you will have 42.8 cubic inches a8 
the average quantity of air uſually expired. 
Several perſons of a middle fize repeated this 
experiment with nearly the ſame reſult : the 
experiment .was varied in different ways, and 
| the reſult was generally the ſame. I have re- 
Peated ſome experiments with a view of aſcer- 
taining this point, at the time that the tempe- 


rature of the air was at 60. I found that! 
| —— 
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inſpired, during a full inſpiration, twelve cu- 
bie inches; and making allowance for the ex- 
panſion it underwent in conſequence of the in- 
creaſed temperature in the medium through 
which it was to paſs, it may perhaps be 


during a full inſpiration, about twenty cubic 
inches of atmoſpheric air, 
As ſoon as a column of air is introduced by 


living animal, a part only of the whole poſſeſſes 


which they convey : it is this portion, which 
the lungs have ſeparated from the whole, that 
may be truly called vita! air; it is then vital 
ear, becauſe it conſtitutes a part of the ſtem, 
and is in harmony with the whole. 


Q the Conflituent Parts of Atmyſpheric Air. 
A few years only have elapſed ſince the 


tie medium in which we exiſt is compoſ- 


ed of different kinds of air, poſſeſſing in 


nd which poſſeſs very different degrees of 
Ptitude to be acted upon by the lungs of 
= the 


correct when we ſtate, that the lungs receive, 


5 
— —— — 


the act of inſpiration into the bronchia of a 


the aptitude to be acted upon by the lungs, and 
to receive from them the participation of life 


x 
66P—wͤ 


diſcovery has been made, that the atmoſphe- 


their nature various and oppolite properties, 


s 
a — | — — pou N 2509 e on 
1 1 > 4 W- Prada, 5 TI" I, a 
— ay 2 2 . ” PCR II TIE AEST — — 8 : 
CES * 0 r er ER OTIS 1 OTIS ge 2 2 
' -A ˙ꝛm . ˙mͥ7 A ans rr I 5 * py 0 
7 5. . —— * 5 N - 9 : 
= — n Koro Bt n 0 
* 5 G4 1 6 1 2 — * * = As - 
* 8 - - - . . 4 => . . 
- * ND » & + pf, ® lt I we an « — 0 ” _ Bo - —— 
5 « — — LY — 2 2s; * 3 pn" —̃ — — __ — 
—— h - 2 — 7 SEES 7 A 7 S 0 \ - 
=; 8 2 — 2 — 2 FO : * 1 - — © 2 x es em —— — ꝓ—ꝓ — 
* 3 * n r "7 5% + 2 * 


—ͤ — 
—— — — 
8 0 


Xx. el 2 
= N — 2 7 
3 — 
2 
2 
— * 


HY > 
I nn M5 
rr 
ae; ao, 
PEE 


2 — A 
WW: - — 
— 8 5 
* 
"Re 
q Dir 


— 
—＋ _ — — — 
2 r 2 
ccc 
2 
——— 2 — 


4 * 

4 

N 
4 

YL 11 
I q 
N ® 
= 


1 
1 
U * * 
1 
1 
1 * 
1 
1 


—— — oe —E—Uä—ñ . — — 


r * — ry tb ny 


168 OF THE CONSTITUENT PARTS © 


the human ſpecies. To Dr. Prieſtley the me- 


rit of this diſcovery unqueſtionably belongs, 


and for which he is entitled to every degree of 
obligation. Although the conſtituent parts 


will neceſſarily vary in different ſituations, 


whether town or country, and even in differ. 
ent ſituations of both, it is however found in 
general, that if 100 parts of common atmo- 
ſpheric air be analyſed, it yields 

Eighty parts of phlogiſticated air, 

Eighteen parts of oxygenous air, 

And two parts of fixed air. 

When a volume of this air above deſctibed 
has been inſpired 1 into the lungs, and a fimilar 


quantity of it expelled, the quantity expelled 
by chemical analyſis is found to have acquired 


properties e's different from thoſe it originally 
poſſeſſed. eee | 

The quantity of fixed air is increaſed to the 
proportion of 15. 

The phlogiſticated air at 80 continues much 
the ſame. ü 

But the oxygene air is reduced in the pro- 
portion of 18 to 5. Theſe proportions muſt 
neceſſarily vary in different ſubjects, and per- 


haps in the ſame ſubject at different times. It 


however doubted by many very reſpectabl 
men, 


"= 
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men, whether oxygene be ever abſorbed: on 


the contrary it is ſuſpected that caloric alone, 


the baſe of oxygene, is received, and that the 
oxygenous principle, which is in conſequence 
decompoſed, unites with carbon, which 1s given 
out from the exhalant termination of the pul- 
monary arteries ; and thus it is that fixed air is 
formed. Although it is very true that the addition 
of fixed air may be accounted for in this mode, 
there does not appear any reaſonable ground 


to doubt, that the air itſelf is ſuſceptible of be- 
ing taken in by the lungs. There have been 
various experiments made by a ſociety of gen- 


tlemen that uſed to meet at Dr. Higgins's, in 

Greek-ftreet, and it was found, that although 
the oxygenous air received by inſpiration ſuſ- 
_ tained a conſiderable degree of diminution, yet 
that the other conſtituent parts in the column 


of atmoſpheric air were frequently found de- 


ficient alſo; and it was ultimately concluded, 


that although oxygene was the uſual portion 


received, it was not invariably the caſe *. 


* It is not becauſe oxygene poſſeſſes the 1 . 
tude to be acted upon by the lungs of the human ſpecies, 


in the ſame manner as the trail or fæces of a woodcock or 


a ſnipe to be digeſted by the power of the ſtomach, that 
the one is to be conſidered the cauſe of vitality to the ſyſ- 
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the aſſimilating organs of the vegetable ſyſtem. . | 


Of the Power by which the Separ ation of par. 


ticular Parts of the Air is effefted, 
Admitting then that there is a quantity of 


air, which is introduced into the bronchia du- 


ring every act of inſpiration, it becomes a queſ- 


tion of importance to determine by what power 
it is that the ſeparation of ſome of its parts is 


effeted. The modes by which this effe& can 
be produced are referable to two;—either that it 


proceeds from a chemical union taking place 
between the air and the organs, or that it is ef- 
fected by the power of the organs alone, acting 

upon thoſe parts of the air which poſſeſs the 


aptitude to receive their influence, 
If it be ſuppoſed for a moment that it pro- 


| ceeds from a chemical union taking place, it is 
ſuppoſing the ſame operations are performed 


on the living ſyſtem as we behold n 


amongſt dead matter. 


It appears to me very unreaſonable to 


imagine, that the ſeparation that takes place 


food only, che ſubject matter on which the living organs 


act. If the organs were dead, all the oxygene in the uni- 


verſe would be inſufficient to produce vitality in the hu- 


man frame. Oxygene is as inanimate until it has been aſ- 


fimilated by the power of the lungs, as the azote or carbo- 
nic acid gas, until it has been acted upon and digeſted by 


1s 
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is the conſequence of a chemical union be- 
tween the air and the different parts of the 
animated ſyſtem z becauſe ſuch an union, in- 
ſtead of increaſing, has a conſtant tendency 
to deſtroy the organization of the part. Theſe 
_ arethe effects that conſtantly-enſue by the che- 

mical operation of the air upon animal mat- 
ter, when once the operations of life have 
ceaſed : inftead of a ſeparation taking place of 
particular parts, there is a combination of | the 
whole, not of the air only, but of the air and 
of the animal matter with which it is connected: 
inſtead of animal vitality being preſerved and 
continued, putrefaction is accelerated, and the 
whole becomes finally decompoſed into its con- 
ſtituent parts. Why then ſhould we ſuppoſe that 
the mode which is found to accelerate the diſſo- 
lution of animal matter ſhould be employed for 
the preſervation. and continuation of life? On 
the contrary, it appears to me more reaſonable 
to conclude, that the ſeparation of different parts 
of the air, which takes place, proceeds from 
the power of the lungs alone, acting upon and 
ſeparating thoſe parts of the air which poſſeſs 
the aptitude to be acted upon by them; that it 
is a living and not a chemical act, ſimilar to the 
ac of digeſtion by the ſtomach. It is thus 
that 


| 
| 
| 
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that I aſcribe to the lungs the importance they 


deſerve, and refer to them the true office which 
they are deſtined to perform. Ju 
That the action of the lungs upon the air, 
by means of which it becomesaſlimilated to the 
nature of the animated ſyſtem, and that it is the 

union of this vital air with the blood which con- 


ſtitutes the means by which it becomes fitted to 
be conveyed by the vaſcular ſyſtem to the differ- 


ent parts of the ſyſtem, is proved by the negative 
of the caſe, either when air is altogether exclud- 
ed, or when air is introduced that does not poſ- 
ſeſs the aptitude to be acted upon by the lungs. 
The blood is then deprived of the melioration 
it demands ; inſtead of being moved, it ſtag- 


nates; inſtead of becoming florid, it continues 

black; inſtead of remaining fluid, it generally 

coagulites and aſſumes a ſolid form. 
Experiment by Mr. Coleman. A dog was 


ſuſpended by the neck, and in three minutes 


he ceaſed to move ; the trachea was then laid 
bare and divided, and the lungs fully diſtended 


with warm water (blood heat) through the 
medium of a funnel, the trachea being ſecured 


ſo as to permit no water to eſcape. The cheſt 
was opened: a larger quantity of blood was 
found in the left fide of the heart than in the 

right 
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the left was loaded with blood partly coagu- 


flame reſult. 


nitrous air: as ſoon as it diſcontinued to ex- 


on the left was to that of the right as 7 
to 6. 1 „ 


2. The ſame experiment was tried and re- 
nt by deſtroying another animal in fixed 


trous air: the proportion of blood in the left 
lide of the heart was to that of the right as 


in the right than in the leſt. 
3. A dog was drowned : when he ceaſed to 


Prop 


right auricle, ventricle, or pulmonary arteries 5 


lated, and the whole quite black. The experi- 
ment was repeated, and n A the 


Exper. 1. A ſmall rabbit was detioyed - in 


pire air from the lungs, it was removed from 
the medium in which it had been plunged; 
a ſmall aperture was then made in the trachea, 
and the lungs diſtended with common air? 
the trachea was tied, and the air retained : on 
examining the heart, the proportion of blood 


air, and then diſtending the lungs with ni- 


13 to 12. In ſome caſes, however, it appeared 
that the proportion of blood on both ſides was 
either equal, or even rather a larger proportion | 


move, cold water was introduced into the 
lungs: on examining the heart, we found the 
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"proportion of- ek: was to thet of 


the right as 6 to 5. 
Exper. The trachea of a — was laid 


bare, and a ligature paſſed round it, that the 
whole of the air might be confined within the 
lungs: the animal ceafed to move in four mi- 
nutes and a half: on opening the heart, the 
proportion of blood on.the left — was to that 
of the right as 9 to 7. 


The proportion in a cat PO by ts 
fame means, was as g to 4- 


1 might add my own teſtimony, by tolating 0 
the number of men who fall victims to the 
choke damp in coal mines, or who impru- 


dently inhale the vapour that exhales from 


different vegetable ſubſtances during the act 


of fermentation, particularly in breweries and 
diſtilleries. It is the melancholy lot to which 


a particular ſet of men are eſpecially doomed 


(night men). Two years ago I was called up 


to ſee five men; all of them under the age of | 


thirty, and who were before in the fullneſs of 


health. The pipe leading from a water eloſet 
having been choked, they were directed to 


remove the obſtruction: three of them were 


in the reſervoir into which the pipe led: an 
old ſhoe which had been accidentally thrown 


6 down, 


_ 


tremity of the pipe: as ſoon as it was re- 
moved, the whole contents of the pipe, which 
was full, guſhed down, and immerſed the men 


pour that immediately exhaled, ſuffocated two. 
out of the three in an inſtant. One of the 
two who were out of the reſervoir, i in endea- 


the ſame fate ; and it was a conſiderable time 
before the a ae recovered from the dan» 
ger to which he was expoſed. _ 


the power by which the ſeparation is ef- 
fected. Such is the ignorant ſtate of our 
knowledge at this time, that we cannot tell 
what other changes it may ſuſtain, I am, 
bowever, fully convinced, that the lungs re- 
quire particular and different kinds of air at 
lifferent times, as much as the ſtomach re- 
quires particular and different kinds of food 
at different periods of life. Such is the di- 


dantly 
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down, had, it ſeems, ſtuck at the lower ex- 
in the ſoil as high up as their knees: the va- 
vouring to extricate his companions, ſhared. 


We may therefore conclude, . that the ac- 
tion of the lungs upon the air conſtitutes - 


eck communication which the vital air has 
upon the blood, that the extent of its influence 
nuſt be very conſiderable; and this is abun- 
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neſſed the good conſequences that all experi- 
ence by the inſpiration of an atmoſphere con- 
genial to the ſyſtem. I had known feveril 


i 
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dantly proved by the alteration > colour ani 
coriliſtency it aſſumes. 
He is now four years ſince 1 was — 


lungs pe ormed the office of aff | 


2» mnilatil or digeſtive organs, and that the only 
difference that ſubſiſted between them and the 


ſtomach, aroſe from the difference of the 


; fubftances - which each of them ſeparately 
digeſted ; whilft the lungs ated upon and 
affimilated air with a view of meliorating Ml 


the blood in point of quality, the ſtomach 


acted upon groſſer materials, in order that the 


blood might be conſtantly ſupplied in point 


formed one and the ſame office, by adding 


| 
t 
of quantity; ; but that both theſe organs per- 
0 
1 


upon things foreign to the Bene and afſim- 


ag them to its on nature: Mit 
It was from this mode of Gat that! di 


was led to ſuf] pect, that the application of dif- lie 


ferent ſpecies of air to the lungs, under differ- lot 
ent circumſtances, might prove highly bene; ir 
ficial. 1 had in common with every one wit - 


ne and had heard and read of a mul- 
titude 


PARTICULAR PARTS OP AIR, 177 


tude of otherd that had been inſtantly de- 
firoyed: by inhaling noxious vapours. I had 
ſeen perſons labouring with aſthmas, almoſt 
ſuffocated by a change of weather, and again 
ſuddenly relieved by the ſame means. With 
facts ſuch as theſe, a man muſt: have been im- 
becile indeed not to have an idea of applying 
particular kinds of air by inſpiration to the 
cure of different complaints. Holding how- 
ever, as I do, in the utmoſt abhorrence, ex- 
periments on living animals, I never ap- 
plied my ideas to practice. The medical 
treatment of diſeaſes by this means has been 
taken up by Dr. Beddoes, and proſecuted with 
conſiderable zeal, and I believe ſucceſs, by Dr. 
Thornton. I certainly do know a caſe where 
it is attended with very evident and extraor- 
linary good effects; and I have reaſon to be- 
live, that the life of the patient has been pro- 
longed by the inhalation of different ſpecies of 
ar from the pneumatic machine . . 


The 
* I have no other motive in view than a ſincere wiſh 

H averting the calamities to which the human frame is 

onſtantly expoſed, and hope that remedies may be found 

means of which they may be relieved and cured, I 

we not myſelf applied the pneumatic ſyſtem to the cure 

WI. 11. N 5 of 
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The Blood meliorated by the 7 5 iT; Vital i 


That the air which the jungs have aſſimi- 
lated exerts its influence on the blood, and 
| makes it change from a purple to a florid co- 
| tout, is a fat that was aſcertained” by Lower 
© one hundred years ago. It has been further 
! confirmed in more modern days by à multi- 
tude of experiments made on living animals. 
It is a great conſolation to the phyſiologiſts of 
the preſent. day, that the number of experi- 
ments that have been made for the purpoſe 
of aſcertaining this point, render any further 
ſuerifices totally unneceſſary, I ſhall merely 
mention the names of Dr. Goodwin, of Mr. 
Hunter, and Mr. Coleman: theſe gentlemen 
have drowped aud poiſoned as many cats and 
ws ads as would nne choke 1 2 


of Aiſeaſe : 1 1 for more. calls GOP more W 
When I ſee the plan properly eſtabliſhed (if it ever be 
ſo), I ſhall think it criminal in any practitioner, whether 
through obſtinacy or other motive, not to give into it. 

I am afraid, however, that it is too indiſcriminately em- 
il ployed at prefent, and that it will ſink into oblivion from 
it an exceſs of zcal, and from che n of it being 
1 | | nn univerſal. unte. p. 


ex p _ 
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Dr. Goodwin procured ſeveral large dogs, 
removed the ſternum of each, and expoſed to 
view the trunks of the pulmonary arteries and 
veins, ſo as to allow him to diſtinguiſh accu- 
rately the colour of the blood that paſſed 
through them. The blood in the pulmonary 
artery was found to be black; the blood in the 
pulmonary veins was found to be florid and 
red. In theſe experiments it was obſerved, 
that although the blood in the trunk of the 
pulmonary artery was black during the infla- 
don, the blood in the trunk of the pulmo- 
nary vein became florid and red; and when 
, the inflation was interrupted for one minute, 
the blood in the trunk of the pulmonary vein 
hecame- gradually black, like the blood in the 
trunk of the pulmonary artery, alternately 
changing from a deep red to a florid com- 
plexion during the act of inſpiration, and 
again loſing the florid complexion by ſuſ- 

Vending the nn until it regained its dark 
$4 hue. 

3 Let us hear Mr. Hunter : W upon 
tus ſubject. If the air is confined i in the 
lungs of a quadruped, it ſoon loſes its power 
der the blood, which remains dark. This 
N 2 expe- 


ants. 
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experiment,” ſays he, I have repeated ſeve- 
ral times upon ſeveral animals, and commonly 
for half an hour at a time; which was ſuffi- 
cient to allow me to make my obſervations 
with coolneſs and accuracy. In the firſt part 
of the experiment it was curious to ſee the 
coronary arteries turn darker and darker, be- 
coming like the veins which run on each 
ſide of them; and, on blowing again, reſum- 
ing | gradually a bright colour, till they be- 
came of a florid red. And again, ſays he, 
* when I continued the artificial bleeding, I 
_ obſerved that the blood in the pulmonary veins 
coming from the lungs, the left auricle and 
ventricle of the heart, aorta, &c. was florid in 
the proportion as I threw in air into the lungs, 
and dark again as I ſuſpended the inflation, 
I cut off a piece from the lungs, and found that 
the colour of the blood which came from the 
wound correſponded with the above eſfed. 
When 1 threw in air into the lunga, ſo as to 
render the blood florid in the pulmonary 
veins, two kinds of blood iſſued from the 
wound; and when I left off blowing, the 
whole blood which paſſed out was not florid 
and dark, but dark only.” 
VVV Final) 
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Finally, Mr. Coleman © hanged up ſeveral 


_ unfortunate dogs; the ſternum was removed, 
and the lungs inflated until the blood in the 


pulmonary vein and left auricle of the heart 
became florid _ 5 11569 


We may therefore Amit it as a fac, aint. 


the air which the lungs have ſeparated, and 


which the blood in its paſſage through the 


lungs has received, is the cauſe of the florid 


colour it aſſumes. That black blood will be 
made red out of the body by the addition of 
oxygene, is a fact proved beyond all doubt. 


I took half an ounce of craſſamentum, which 


I kept four days, and which by that time was 
beeome perfectly black; 1 ſprinkled over it 
two drachms of pulverized nitre, which con- 


tains a large quantity of oxygene: in two 
hours the whole ſurface of the black craſſa- 


mentum was become red; and in two days 


the whole maſs was not only become red, but 


was changed from a ſolid to a fluid form. 


Dr. Goodwin encloſed a quantity of oxy- 


gene air in a glaſs receiver inverted in quick- 


llver, and introduced into it four ounces of 
blood freſh drawn from the jugular vein of a 


ep: the blood became inſtantly very florid, 
N 3 


and 


from the air the melioration it demands; fuch is 


weakneſsof avein is ſufficiently ſtrong toconvey 
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and the quickſilver ſeemed to aſcend a nde! in 
the rec liver. 
When the lungs n not the power to act 
upon and ſeparate the air, or when air is intro. 


_ duced which does not poſſeſs the aptitude'to bs 


acted upon by them, the air in the bronchia 
preſerves its original properties, and the bloed 
in the pulmonary veſſels continues unaltered ; 


ſo that it does not obtain We mlioration 


which it requires. 
On tlie contrary, when the blood has vevelind 


the aptitude it poſſeſſes to be moved, that the 


it from the lungs to the left ſide of the heart. 
Dr. Goodwin inflated the lungs of feveral i 
dogs, removed the ſternum, and expoſed the I * 
pericardium in ſuch a' manner that the mo- . 
tion of the auricles and "ventricles might be I /: 
eaſily diſtinguiſhed, | *'T'made (ſays he) theſe in 
experiments with all the circumſpection here ac 
mentioned, and in the proceſs' of inflation I be 
carefully attended to tlie change in the colour I 
of the blood, and in the correſponding con- ar 
tractions in the left auricle and ventricle of | 
the heart ; and in all the examples, Fobſerved M: 


that 
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that when the blood which paſſed into the 
left auricle was florid, the auricle and ventricle 
contracted ſtrongly, and the circulation went 
on as in health; but when the blood began to 
put on a ſhade of brown, the contractions 
were diminiſhed ; and when it was black the 
contraQtions ceaſed, and the functions of the 
body were ſuſpended : but as ſoon as the flo- 
rid colour of the blood began to be reſtored, 
the auricles and ventricles reſumed their con- 
tractions; they gradually recovered their na- 
tural ſtate, and all the functions of the body 
returned 

Mr. Hunter ſays, that in che exdbfinicam 
he made, reſpiration was prevented in the be- 
pinning in conſequence of- the time neceſſary 
to tie and adapt his apparatus; the blood 
therefore was of a dark colour, the heart 
urge, and hardly acling; but on throwing 
into the lungs freſh air, the heart began to 
ad, upon which both auricles and ventricles 
became gradually ſmaller : then by ſtopping 
the reſpiration. they wn ape larger and 
larger. ; 

If more were neceſſary to eſtabliſh the fact, 
t! it is owing to the power of the lungs that 
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the blood becomes fitted to be acted upon by 
the vaſcular ſyſtem, and that theſe organs may 
conſequently be called the punctum faliens 
from whence the blood begins to move; I 
ſhould bring forward the multitude of caſes 
which every obſtetric practitioner muſt have 
witneſſed, of children that have been ap- 


parently ſtill- born, but where the left fide of 
the heart has been excited by means of artifi 


cial reſpiration (inflating the lungs). I ſhould 
relate by the ſame means the reſuſcitation. of 


thoſe aparently killed by immerſion, of thoſe 


ſuffocated by the inhalation of noxious va- 


pours, See. .,, t l ab 


In what Manner the Vital Air is conveyed jul 


the Blood. 


Such is the imperfeQion of our Ree IF 


knowledge, that the fact is not yet aſcertained, 


whether the pulmonary veins have or have 
not an open orifice, by means of which the air 
is abſorbed and conveyed into the blood; or 
whether the air permeates their coats as the 
rays of light do the cornea of the „ 
Dr. Prieſtley introduced a portion of blood 
within a bladder, and by agitating a quantity 


of 
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conſequence. - It muſt however be remarked, 


that an experiment of this kind proves no- 
thing with reſpect to the living actions of 


living parts; becauſe we find, that after thoſe 
actions have ceaſed, and none but thoſe of pre- 


ſervation remain, a ſeparation takes place 


of the fibres, of which the coats of the blad- 
der are compoſed ; it becomes porous in 


conſequence, and would therefore readily ad- 


mit the introduction of air. We find this to 


be eſpecially the caſe with the gall-bladder : as 


ſoon as the actions of life have ceaſed, the bile 


tranſudes 1 its tides, ang tinges the en 


parts. 


rabbits, and confined the blood within by 
means of ligatures ; he then conducted a ſmall 


ſtream of dephlogiſticated air to the coats of 
the veſſels: in ſome of them, the blood be- 
came a little florid, but in others there was no 
diſtinct change, although the ſtreani of air was 


conducted for two minutes.“ It would there- 


of atmoſpheric air againſt the ſides, he found | 
that the colour of the blood was changed in 


Dr. 8 aware 1 heals of A 
eumſtance, diſſected the cellular membrane 
from the ſmall vein in the neck of ſeveral 


fore 
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fore appear more probable, that the pulmo nary 


veins have an abſorbent” orifice, by means of 


which, the air is received which the lungs have 


affimilated, and that it then unites with the 
blood they contain, ms it produces the el. 


fects we have deſcribed *. | 
It is owing to the dich degree f vita 


lity which the blood has in conſequence re- 
ceived, that its aptitude to be moved is pro- 
portionably increaſed. We are in the habit of 
ſaying, that it ſtimulates the vaſcular ſyſtem in 
a more powerful degree than it would other- 
wiſe do: it does not however appear to me, 


that this language is perfectly correct; the 
whole of the vaſcular fyſtem is conſtantly pre- 


diſpoſed to act, provided | it has a proper ſub- 
ject on which to operate: the blood itſelf is 
: perfectly paſſi ve, and it is when deſtitute of 


ant Phopertics that it contains in a 


| ; £ FA 
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* That the air bes up by the ee veins, and 


not by the abſcibent lymphatic veſſels, is evident from this, 


that! it produces its effect on the blood going to the left 
fide of the heart; whereas, if it were taken up by the ab- 


ſorbent veſſels, it would be conveyed through the medium 


of the ſubclavian vein into the right fide, where it would 


produce its effect; and which it does not. 7 
| 
moſt 


y * 
* 5 
+ & 


moſt eminent degree the capacity to be "TY 
If the properties of the blood be examined in 
different ſyſtems of veſſels in the pulmonary 
veins and pulmonary arteries, in its moſt 
pure and vital ſtate, or when it ſubſiſts in 
its moſt impure and dead one, we ſhall find, 
that in the one it is perfectly homogeneous, 
in appearance bland, and mild in its quali- 
ties; the air which it has received is in ſuch 
complete union with the whole, that it can 
ſcarcely be detected. Ligatures have been 
applied on a portion of the pulmonary vein, 
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and the blood it contained encloſed within: 


it has been put under the receiver of an air 
pump, and the air exhauſted; but the vein 
did not ſwell or diſtend as if it contained any 
air whatever. On the contrary, if the blood 
in the pulmonary artery be treated in the 
ſame way, it evidently ſeems to be in a ftate 


liately evaporates, 


CHAP, 


of ſeparation ; the veſſel ſwells, and, if it be 
opened, a. quantity of gazeous matter imme- 
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„ee wv. 


OF THE MEANS BY WHICH THE BLOOD 18 is. 
TRIBUTED FROM THE LUNGS TO THE DIF- 
| FERENT PARTS. OP THE SYSTEM. 


2 8 FOR the ** i the medium of four pul. 
monary veins to the left auricle and ventricl e of the heart— 
from the left ventricle of the heart, it is conveyed into the 
aorta, and by various ramifications is diſtributed to the 
. whole of the Urea arteries d, de Sc. Sc. c. 


Abhir rr that the lungs conſtitute the 
organs by which the blood becomes meliora- 
"4 ted and improved, I think it juſt to conclude, 
that it is from them that its motion begins, 
and in which the true ſanguifying point con- 

ſiſts: the blood is conveyed from the lungs 

through the medium of four pulmonary veins, 
which gradually congregate together into one 
trunk, and enter the left auricle of the heart. : 
The heart is a large muſcular body, in ſhape 

| reſembling a cone, ſituated in the thorax, be- 
tween two laminz of the mediaſtinum, and 
inveſted wa a ſtrong membrane called pericar- 

y 4 — | | 8 dium, 
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dium, from which it is ſeparated by the me- 
dium of a fin fluid, which has received the 
ppellation of liquor pericardii. Such is the 
increaſed aptitude to be moved which the 
blood acquires in conſequence of the vital air 
it receives from the lungs, that, as ſoon as the 
fietal ſtate is ended, and the adult begun, the 
left ſide of the heart, which could not be found 
ab externo to move before, 1 pul- 
ates, and that in a moſt rapid manner *. 

As ſoon as the left auricle of the heart con- 
tracts, the cavity of which it is compoſed be- Wl | 
comes immediately diminiſhed, and the blood: = 
with which it was filled is forced into the ; 
left ventricle, which at that moment is in a . 
dilated ftate : the left ventricle is ſeparated | I! 
from the left auricle by the medium of the [| | 
mitral valves; the fringes of theſe valves : are . | 


—bnᷓ— xx — — * 


* As ſoon as the increaſed contraction of the left au- 4 
riele of the heart takes place, the foramen ovale begins to WW | 
doſe, by the increaſed preſſure which the valve ſuſtains : — | | 
it is by the mechanical preſſure which the blood produces ni 
on the valve, that the direct paſſage of the blood from = 
the right to the left auricle gradually diminiſhes, and the 
are becomes converted into a perfect ſeptum. 
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tied to "ey internal * of the a 

by a number of tendinous filaments, called 
chordte tendinz, Theſe chords are attached 
to a number of fleſhy pillars, called carneæ co- 
lumnæ : as ſoon as the ventricle contracts, the 
blood is prevented from regurgitating into the 
auricle, by the elevation of the valves; it is 
therefore forced into the aorta. The blood is 
ptevented from regurgitating from the aorta 
into the left ventricle, by means apparently 
the ſame as it was from the ventricle back into 
the anricle. The valves that are allotted this 
office are three in number, and of a ſemi- lunar 
appearance. Although it is very true that a 
conſtruction of this deſcription does not fill 


the aperture, the defect is ſupplied by means 
of 3 mall tubercular bodies, called corpora 


ſiſamoidea, * means of which the whole is 
pe ne 55 „egen dt a6 160) % 


of the Aurta. 


As 1 as the left ventricle of the heart 
ends, the aorta begins; it immediately give 


out xt coronary branches that are diſtributed to 


very accurately the whole circumference of 


di 
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the heart itſelf 3 it riſes upwards three or four 


inches, inclining towards the right fide of the 
thorax ; it then takes a very. diſtorted, courſe 
towards the left, forming what is called its 


great curvature or arcli. It is from the con- 


vex fide of this arch, that three arteries of very 
conſiderable magnitude have their origin, and 


which are diſtributed to the ſuperior parts of 


the ſyſtem : the trunk of the aorta then bends 


downwards, and 1s called aorta deſcendens, 
touching in its courſe the left ſide of the ſpine. 


_ Whilſt the aorta continues within the tho- 


rax, it ſends off in the firſt place veſſels that 
are immediately deſtined to convey blood for 
the nouriſhment and ſupport of the lungs; they 


are generally three or four in number, and 
are called bronchial, arteries. The bronchial 
arteries are very intimately diſtributed upon 
the ſubſtance of the lungs, following the courſe 


of the bronchiz, and extend as far as the 


trachea itſelf, ſending. off twigs alſo to the 


chene f. 3 
Below 


A great variety frequently occurs in the origin of 
lifferent arteries, and in none perhaps more than in thoſe 


L have juſt deſcribed. Although _— for the moſt part 
| Fw ariſe 
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„Below the part r the bebniehla wie 
the aorta ſends off five or ſix ſmall twigs called 
arteria ceſophagea, "ou the Rees on Which 
may are diſtributed. : ny | 
As the aorta beds! in its 4 Wonne down- 
wards, it gives out ſeven or eight arteries on 
each ſide, at the interval of each vertebra; 


each of theſe arteries thus proceeds along a 
ſpace which is particularly formed for that 


purpoſe, at the inferior edge of each of the 
ribs, giving out an immenſe number of rami- 
fications to the intercoſtal muſcles, and conti- 


guous parts, as far as the ſternum itſelf. 


After the aorta has given out theſe different 
veſſels, it paſſes under the arch which is form- 
ed by the crura of the diaphragm, ſending off 
two branches to the diaphragm itſelf called the 


phrenic, and, proceeding along the left ſide of 
| the ſpine, enters the cavity of the abdomen. 


After the aorta has entered the cavity « of the 


_ abdomen, at the eleventh vertebra of the back, 
it gives out from its anterior portion an artery, 


which is enveloped, as it were, by the leſſer 


wiſe from the aorta, it adcaficcalty happens chat they 


proceed from the mammary,and ſometimes from the . 
tercoſtal. 


curvature 
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curvature of the ſtomach: it is ſhort, but of con- 
ſiderable lateral dimenſion, and is called the cæ- 
lac: this large trunk divides into threebranches; 
the firſt of theſe, which is called coronaria 
| ventriculi, is in the centre of the three, and is in 
ſize larger than a crow- quill; it riſes upwards, 
and inclines towards the pyloric or left portion 
of the ſtomach: before it reaches the pyloric 
orifice it divides into two branches, which are 
diſtributed by means of different ramifications 
o the whole of the ſtomach itſelf. It were 
tedious to trace the courſe which the different 
twigs generally take, and mention the parts on 
which they are ſpread. 
The ſecond branch which the exeline gives out 
8 eſpecially diſtributed upon the hepatic ſyſtem, 
and is conſequently called the hepatic artery: 
the hepatic trunk, after paſſing under the ſto- 
mach, ſends off two veſſels to that organ, 
one to the right portion, and which is called 
galtrica dextra; another to the left, called 
pylorica : the hepatic artery ſupplies alſo the 
pancreas and-duodenum with a conſiderable 
branch before it reaches the liver ; and after it 
Wis entered the fiſſure of the Ir. it becomes 
VOL, 11. 0 encloſed 


— 
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_ Encloſed in Gliſſon's capſule, and then divides 
into two branches: the right branch paſſes 
under the biliary duct “and, after ſupplying 
the gall-bladder with a cyſtic branch, enters 
the right lobe of the liver. The left branch, 
which is the ſmalleſt of the two, enters the 
liver at the foſſa umbilicalis, ſupplying in an 
eſpecial manner the left with blood. 

The third and laſt branch which proceeds 
from the cæliac trunk is called the ſplenic, and 
is by far the largeſt of the three; it is as 
large as a large gooſe-quill: it proceeds at 
right angles, and, after purſuing a very diſ. 
torted courſe, paſſes along the upper edge of 
the pancreas, upon which it beſtows differ- 
ent branches: nor upon the pancreas alone does 
it diſtribute veſſels before it reaches the ſpleen ; 
it ſupplies the large extremity of the ſtomach 
alſo with a conſiderable branch called gaſtrica WW are 
ſiniſtra. e 
As the ſplenic artery runs cloſe along thc 
great curvature of the ſtomach, it ſends of 
four or five branches to that part, called vd 
brevia : the remaining trunk of the ſplenic 
11 artery either paſſes in an undivided courſe and 
It i _ enter 


\ 


/ 
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enters the ſubſtance of the ſpleen, or occaſion- 
ally divides into ſeveral branches before it 
Teaches that organ. | 


[ | 
\ | | 


Of tbe Superior Me eſenteric Artery 


The ſuperior meſenteric artery ariſes from 
the aorta, about half an inch below the czliac : 
the origin of the trunk is ſituated in common 
with the eæliac, between the crura of the 
diaphragm ; it then paſſes under the pancreas, 
ſending off a branch to the largeextremity of 
that organ; and after penetrating the meſocolon, 
it proceeds to the meſentery itſelf, between the 
laminæ of which it becomes included; it then 
- Wl forms a kind of arch, turning firſt to the left, 
and by a gradual contortion to the right 
again, goes a conſiderable way down the ab- 
domen before its ramifications begin. There 
are ſixteen branches or more that ſupply 
the inteſtines alone: ſuch is the frequent 
communication theſe veſſels have with each 
other, that they form a complete net- work on 


tne meſentery, before their termination on the 
inteſtinal canal. 
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Of the Emulgent Arteries. „ 


Al little below the ſuperior meſenteric artery, 
the aorta gives almoſt at right angles theſe ar- 
teries, and which are diſtributed to the kidneys; 
they are ſhort and thick, and as ſoon as they 
reach the concave fide of the kidneys each of 
them divides into three or four branches, and 
which enter the ſubſtance of the kidney itſelf; 
they have frequent anaſtomoſing with each 
other: the exhalant outlet they poſſeſs, termi- 
nates in the papillæ uriniferz, where the fluid 
they effuſe is changed into an urinous ſtate: 
ſmall branches from theſe veſſels are diſtributed 
upon the capſulæ renales, and upper portion of 
the ureters. 


«The Inferior Meſenteric Artery 


Ariſes from the anterior portion of the aorta, 
_ conſiderably below thoſe I have juſt deſcribed, 
It ſoon divides into three or four branches; one 
of theſe anaſtomoſes with the branches of the 
ſuperior meſenteric artery, completing the 
meſenteric arch; other branches are diſtributed 


upon the i and ſupply that viſcus with 
blood, 
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After the trunk of the inferior meſenteric ar- 
tery has given out theſe branches, it is ſtill of con- 
ſiderable magnitude, often as large as a common 


length of the poſterior part of the rectum, 
until its termination at the anus, and is called 
the hemorrhoidal artery. 
The Lumbar Arteries ſeem to perform the 
ſame office in the loins the intercoſtal do in the 
thorax : they proceed in five or ſix pairs from 


theſe arteries tends from the aorta at right 
angles, the lower one has a ſmall inclination 
downwards: each lumbar artery gives out, 
like each intercoſtal, two principal branches, 


vertebra, and paſſes into the ſpinal marrow it- 
ta, 
ed, 
des of the back and loins. 


of the Arterien of the Pelvis. 


ertebra of the loins, it bifurcates into two 
93 equal 


writing quill. It turns in an oblique man- 
ner over the pelvis, and proceeds the whole 


the poſterior part of the aorta: the upper of 


one of which goes to the ſpine, ſupplies the 


ſelf; and another branch, which is diſtributed by 
the medium of its ramifications upon the muſ- * 


. ͤ——— 
= 
3 — — 


When the aorta has reached the fourth 
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the foetal than in the adult Rate, It is the trunk 
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the bifurcation an artery which is called ar- 
teria ſacra media; it proceeds ſtraight down 


os coccygis, giving in its courſe different 
branches, which go off in lateral directions, 
the fibres of which inoſculate with the Ae 
teries with which thoſe. parts are more im- 


mediately ſupplied. 
The aorta then loſes the name it formerly | 


aſſumed, and the two trunks are known by the 
appellation of the iliacs. The two iliac arteries 


progreſſively. diverge from each other, in a la- 
teral direction, ſo that when they have reached 


the brim of the pelvis they are found at the 


part where the ſacrum and haunch bones are 


united. After the two great trunks of the 


| Hiac arteries have paſſed below theſe parts, 


each of them ſeparates itſelf into two, One of 


theſe (on each de) 1s called the internal, and 
the other the external iliac. 


The internal iliac, or hypogaſtric artery, is 
of conſiderable magnitude, more eſpecially in 


of 


equal muede giving off from the middle of 


over the projecting point of the ſacrum, 
as far as the ultimate termination of the 


\ 
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of each of theſe arteries, which in the fœtal 
ſtate conſtitutes the means by which the blood 
is returned from the foetal to the maternal 52 | 
tems: after turning low down into the pelvis 
with a large circle, they riſe again by the ſides 
of the bladder, and aſcend towards the umbili- 
cus, which they paſs through, forming the um- 
bilical arteries. Soon after the infant is born, 
theſe arteries become obliterated, and merely 
exiſt in the form of a ligamentous ſubſtance. 
It is the arch which I have above deſcribed 
that gives to the internal iliac artery a con- 
vexity in its inferior part, and from whence 
different arteries immediately proceed : ſome 
of theſe ſupply the different pelvic viſcera, 
the ſexual and generating organs * of both 
ſexes alſo, and which are called by the name 
of the organ or part upon which they are 
diſtributed. x. 

The other branches of this artery, and which 
are four in number, paſs out of the pelvis and 
ſupply the glutæi muſcles, &c. &c. with an 
abundant quantity of blood +. 


* The veſſels that ſupply the generating and ſexual or- 
gans have been already deſcribed. 


It would be ſuperfluous in this place to give a hes 
O 4 account 
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The different parts of the machine that 
are ſupplied with blood from the various arte- 
Ties 1 have deſcribed, (with a few exceptions 
only) are eſpecially deſtined by the actions 
they perform to preſerve the machine in a 


healthy ſtate, and to reſtore the loſs it ſuſtains 
in conſequence of the various voluntary actions 
it is made to perform: on the contrary, the 


other veſſels I am now to deſcribe are for the 


moſt part deſtined to nouriſh parts that are 
ſubſervient to the energy of the will, and which | 
conſtitute in fact voluntary parts; for, whether ; 
thoſe arteries are diſtributed to bones, to ten- r 
dons, or mulcles, the final cauſe in them all is t 
the ſame—bones being deſtined to form at- if 
tachments to tendons, tendons to muſcles, and U 
_ muſcles themſelves conſtituting the moving oi 
inſtruments by means of which the energy of u 
the will is diſplayed, and on Wen it is Parti- in 
cularly „„ 35 no lonad ned 20 bk 
4, In 
account of the ſpermatic artery: it t ariſes from the lateral br 
parts of the aorta a little above the lower meſenteric ar- th; 


tery. 


The ec 
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The External Wag Artery 


of the pſoæ muſcles, through Poupart's ligament 
into the thigh, aſſuming the appellation of 


ries, which runs to the internal edge of the 
lum, ramifies on the oblique and tranſverſe 
muſcles of the abdomen, and anaſtomoſes with 


of the tranſverſe muſcle, and becomes placed 
upon the centre of the recti muſcles, and finally 
noſculates with the internal mammary artery. 

The femoral artery, inſtead of ſeparating 


branch only, called arteria profunda, about 
three fingers breadth from the ligament: it is 
tie different ramifications that proceed from 


cially ſituated on the upper part of the thigh. 
The 


Paſſes by the brim of the pelvis along the edge 


femoral artery. Juſt before the femoral artery 
has paſſed through the ligament it gives out two 
branches: inſtead of following the courſe of 
the trunk from whence they are derived, they 
take a totally different one. One of theſe arte- 


the lumbar arteries, is called circumflexa. The 
other branch is called the epigaſtric, aſcends on 
the internal part of the abdomen by the edge 


into different branches lends off a conſiderable 


is trunk which ſupply the various muſcles ef- 


e 
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The femoral artery, after this ſeparation, fol- 
lows the inclined, courſe of the ſartorius 


muſcle by which it is covered; it then be- 
comes ſo ſuperficially ſituated, that the pulſa- 


tion of it ab externo may eaſily be felt, being 


covered by the common ligaments and the 


faſcia of the thigh alone. It then perforates the 
triceps muſcle about the diſtance of two hands 


breadth from the knee joint, and bending 
downwards gets under the ham, where it loſes 


the name of femoral, and obtains that of pop- 


Of the Po 2 Artery. 


The popliteal artery therefore begins where 
the femoral ends, and muſt be conſidered as 
a continuation of it. It lies upon the poſ- 
terior and inferior extremity of the thigh 
bone, and paſſes down betwixt the hollow 
which is formed betwixt its condyles ; from 
the ham the popliteal artery deſcends into the 
leg, under the heads of the gaſtrocnemi 
muſcles, and divides below the Joint under 


a 
the head of the tibia into three great branches. r 

The firſt of theſe, which paſſes behind the WM ei 
tibla, 18 called poſterior tibial ; the ſecond, after WI tt 


Per- 
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perforating the interoſſeous ligament, advances 
along the fore part of the tibia, and 1s called 
tibialis antica; and finally, the third, which 
paſſes down behind the fibula, is called by the 
common name of fibular or peroneal artery, 
It is from the elongated ramifications of theſe 
different trunks that the foot and toes are ſup- 
plied with blood. 


In proportion as theſe arteries proceed farther 


their fabric, and propel the blood they contain, 
more perhaps by the inherent powers they 
poſſeſs, than from the force with which the 
blood is moved by the contraction of the 
left ventricle. Such, however, is the admir- 
able contrivance of theſe parts, that in pro- 
portion as the auricle dilates to receive the 
blood from the pulmonary vein, the ventricle 
contracts to propel the blood it contained, and 


and propels the portion of blood it had al- 
ready received, and conveys it into the differ- 
ent veſſels J have deſcribed. That the power of 
the ventricle muſt exert conſiderable influence 
ON 


from the heart they become more muſcular in 


force it into the aorta: and again, in proportion 
28 the auricle contracts with a view of forcing 
the blood into the ventricle, the aorta contracts, 
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on the blood near to it muſt be readily allow- 
ed; the arteries therefore proceed from the 
aorta at right angles near the heart, and at 
acute angles as they recede from it ; and when 


they receive leſs advantage from its aQion, 


from the local determination of blood that we 
frequently behold from a mere bluſh in the 


cheek to the diſtenſion of the penis, we muſt 
be led to conclude that the veſſels have of 
themſelves a local power of action independ- 


ently of the heart; and that their action is 


frequently increaſed, whilſt that of the heart 
continues the ſame. 


After having followed the courſes of the 
aorta deſcendens, and pointed out the various 
branches it ſends off for the nouriſhment of 


the various organs that ſupport the fyſtem in 
general, and to thoſe organs that are ſubſer- 
vient to the energy of the will in particular; 


it is now neceflary to point out the mode 


in which the veſſels that proceed from the 
curvature of the aorta are diſtributed, It is 
from the convex ſide of the curvature which 
the aorta deſcribes, that three arteries of 
conſiderable magnitude ariſe, and that are eſ- 
pecially deſtined to convey blood to the up- 


„ 


per part of the ſyſtem: the firſt of theſe forms 
one common trunk; it has not, however, 


proceeded more than an inch from its origin 
before it divides into two, one branch of 
which is called the right carotid, and is diſtri- 
buted to the right portion of the head in ge- 
geral; the other 3s called the right ſubclavian, 
ſo called from its ſituation under the clavicle. 


It divides and ſubdivides into different 


branches, which ſupply the pericardium and 
mediaſtinum, the thymus and trachea. As the 


trunk of the ſubclavian artery aſcends im- 


mediately above the firſt rib, it loſes the name 


of ſubclavian and obtains the appellation of | 


Axillaris, from the axilla through which it is 
to * 


b 


The Axillary Artery 


Sends off four conſiderable 3 to the 
ſuperior part of the thorax, called thoraci- 


ca ſuperior; to the mammæ in general, but 


more eſpecially to the external portion called 
mammaria externa; and finally to the axilla, 
ſcapula, and parts contiguous ; from whence 
thoſe veſſels derive their name. After the ax- 

2 _ illary 
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illary artery has given out theſe branches, it 
paſſes behind the tendon of the pectoralis major 
onwards to the arm, and then obtains the name 
of arteria brachialis. 


The Arteria B ractialir 


In paſſing under the biceps muſcle, Na off 
different ramifications to the contiguous parts; 


and when it has proceeded within two inches 
of the elbow joint it divides into two branches, 
one of which running along the bone of the 


fore arm is called ulna, and the artery is 


conſequently called ulnaris. The other ar- 


tery, which is called radialis, follows the 
_ courſe of the radius. It is by the different 


ramifications which immediately proceed 


from theſe trunks, and by the infinite num- 


ber of twigs that proceed from theſe ramif- 
cations, that the hands and fingers are ſo 


abundantly ſupphed with arteries, convey- 
ing blood for their nouriſhment and * 
port. 1 


The left fubcheuled: artery atiſes; like the 
right, from the arch of the aorta alſo; but in- 


ſtead of poocecilinge from one common trunk 


with 


with the carotid, it ariſes ſeparate and diſtinct. 
Although its origin is different, the mode of 
its diſtribution is the ſame *. 


people in general were leſs alert or more awkward with 
the left arm than with the right, proceeds from the blood 
having from the aorta to the left ſubclavian artery a more 
indirect courſe, than it has through the right; ſo that 
the reſiſtance in the paſſage of the blood from the aorta 
is more conſiderable in the one than it is in the other; 


| is not a more abundant quantity of blood diſtributed to 


of conſtruction is evident from this, that if the area of 


a the united trunk of the right ſubclavian and carotid, is 
{ leſs than the ſeparate trunk of the left ſubclavian and 
d left carotid; it is more probable that the difference in 
ie ariſes from the difference in the influence which the 
5 contraction of the left ventricle produces ſeverally upon 
0 them; but that the quantity of blood conveyed by them 


is much the ſame. That people in general employ the 
right rather than the left hand, is a matter of habit ariſing 
probably from imitation ; and that they are more dexter- 
ous with the one than with the other, proceeds from 
additional experience, and the conſequent aptitude the 
muſcles poſſeſs to obey the diCtates of the will. At a time 
like this, when a total change of manners and eſtabliſhed 
cuſtoms is ſought, the faſhion will come when the left 
arm will be more generally uſed, and therefore become 
more 
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* It has been ſuppoſed by ſome, that the reaſon Why 


and conſequently that there is a leſs quantity diſtributed to 
; the left than to the right ſuperior extremity. That there 


the right than to the left arm in conſequence of this mode 


the ramifications of the right are deſtined to 


angle of the lower jaw, each of the trunks di- 


is called the external carotid, ſupplies the 


buted upon the dura mater itſelf. On the 


ze carotid artery gives out, ſupplies the inter- 


more dexterous than the right, notwithſtanding the les 


quantity of blood it is pretended it receives. 
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| Of the Carotid Arteries. 


They are two in number: the right, as [ 
have faid before, ariſes from the aorta in one 
common trunk with the ſubclavian,; and on 


the contrary, the left carotid arifes ſeparate and 
diſtin& from the trunk of the left ſubclavian: 


ſupply the right {ide of the head, as the teft 
are deſtined to ſupply the left. | 
The trunks of the carotid arteries mount 


_ upwards upon the neck by the fide of the 


trachea, where the pulſatory motions may be 
diſtinctly felt: after they have reached the 


vides. into two; the external branch, which 


larynx and face—the ſcalp and ſome of the P 
t 
fibrils penetrate the cranium, and are diſtri- : 


contrary, the other branch which the trunk of 


nal parts of the head, and is conſequently called 
the internal carotid. 
The internal carotid artery proceeds as far 


as 
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as the inferior orifice: of the pars petroſum of 
the temporal bone; and after following the 


which it is to paſs, it enters the cavity of the 
cranium on the - ſide, of the ſella turcica, 


eye, which anaſtamoſes with ſome of the 
fibres which the external carotid diſtributed 
upon that organ: the trunk of the internal 


ſupplies the anterior, the ſecond the middle, 

and the third the poſterior lobe of the brain. 
Conſiderable as theſe arteries certainly are 
in point of magnitude, the brain is not ſup- 
plied by them alone; there is a large branch 
that proceeds from the ſuperior and poſteri- 


the vertebræ of the neck (the ſixth or ſeventh) 


arteries. Theſe arteries, after going through 


entered the cranium, they approximate each 
VOL, 11, P other, 


tortuous courſe of the different parts through 


ſending off a branch to the orbit of the 


carotid proceeds under the baſis of the brain 
at each ſide of the infundibulum, and then 
divides into three branches; the firſt of which 


or part of each axillary artery; and becauſe 
they paſs through the tranſverſe proceſſes of 


they have received the appellation of vertebral 


the great foramen of the occipital bone, enter 
the cranium. After the vertebral arteries have 


FR 1 * 
„ 


* 4 * P _ — 
a nas on ap 
* 0 ton et — — —— a 
. : ————— 


210 or TAE carorth AT RAI. 


other, and ultimately unite, forming one com- 
mon trunk, called the baſilary artery. It is 
wonderful to behold the proviſion which Pro- 
vidence has made, by the great number of con- 
tortions which theſe different veſſels ſuſtain, 
to weaken the impetus of the blood they con- 
vey. It is not only weakened by this means. 
The internal carotid arteries, as they proceed 
by the fide of the fella tureica, are urround. 
ed and involved in a ſpongy ſinus, ſomewhat 
ſimilar to the corpora cavernoſa, producing 
1 er hape a retardation in the motion of the 
blood, by affording a great dilatation to theſe 
veſſels. After the arteries have perforated the 
dura mater, inſtead of plunging into the ſub- 
ſtance of the brain, they attach themſelves to 


the pia mater, to that delicate and tranſpa- Ml * 
rent membrane by-which the brain is imme- | © 
diately inveſted, and which lines the differen M © 
lobes in che various &dnvolutivns ad dien 5 
. Wr m. EN l 

The arteries wiletiars Aikeidiaws e brain * 
are not only remarkable for the minuteneſs of 
their diviſion, but theydiffer in their fabric fro ; 

0 


the exhalant termination of other arteries 


general. Other arteries commonly becom 
mon 
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more muſcular as they recede from the heart, 
in order that they may propel the blood by 
the inherent power they poſſeſs. On the con- 
trary, the different arteries which are diſtri- 
buted to the brain, either become deſtitute of 
their muſcular coat, or at leaſt it is generally 
ſuppoſed to be much weaker than it is in other 
parts: theſe arteries are ſo extremely delicate 
in their fabric, that they become perpetually 
lacerated and torn by the force of a very: weak 
injection. | 
Various attempts have been made to — 
mate the relative quantity of blood that was 
diſtributed to the brain. If the area of the 
aorta be meaſured, and compared to the united 
areas of the internal carotid and baſilary ar- 
teries, the proportion will be found to be as 
one to three and a half: although this mode 


me- : 
a of meaſurement will not give in the-quantity 
Ay of blood actually conveyed, it is in point for 


me to ſay, that none have ſuppoſed that leſs 

than a tenth part of the whole maſs of blood 

was ſent to that organ; many have rated it at 

a ſeventh; and others again, as high as a fifth 
of the 1 058 

Mr. John Bell, whoſe authority 28 an anato- 

| "=. miſt 
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miſt muſt certainly be conſidered of f weight, 


_ eſtimates it at a fifth &. 


I have however, by the ohio; aflifarice & 
Mr. Cooper, aſcertained with the greateſt pre- 
ciſioh the area which the trunk of the internal 
carotid and vertebral arteries bear to the aorta 
deſcendens : 

Aorta deſcendens, 15 inch in Aae. 

The two external carotids g; of an inch. 

The left ſubclavian 3. | 

The right ſubclavian 1 inch. 

The internal carotids 5 each. 

Each vertebral artery gj. 
It would therefore appear, that the quantity w 
blood conveyed to the brain. is to the quan- 
tity of blood carried to the other parts of the 
body, as 13 to 36—or nearly as 1 to 3, 


07 the Brain, III I 


2 \ 
It will aſkice for ms to ſay, that the Wo” of 
matter which is enveloped by the membranes a 


| which the cranium encloſes has received the E 
145 re 


* I muſt 25 hs 3 for a very 4 and part 
cular account of the vaſcular ſyſtem, to the work he bas ar 


lately publiſhed upon that ſubject. | en 
appellation 


ation 


appellation of brain. The portion of the brain 
which occupies the ſuperior part of the inſide of 


ternal part of the cerebrum is of a greyiſh 
colour, and called the cortical part: the in- 


the os frontis: the middle lobe is placed 
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the cranium, is called cerebrum. The ex- 


ternal portion, which is white, is called the 
medullary. The cerebrum is divided lon- 
gitudinally into two hemiſpheres, and each 
hemiſphere into three. lobes; the anterior 
lobe is ſituated on the orbiter proceſſes of 


in the middle foſſæ of the baſis of the cra- 
nium ; and the poſterior one reſts in the tranſ- 

verſe Kp 
Although the proportion of blood Which 
the brain receives is vaſt and abundant, and 
far greater than what is allotted to any other 
part, the ſubſtance of the brain itſelf does 
not diſplay any preternatural appearance of 
raſcularity. or of ſanguification. This ariſes 
from the infinite minuteneſs into which the 
different ramifications divide, Such indeed 
is the tenuity of theſe veſſels, the tranſpa- 
rency and exility of the fluid they encloſe 
and depoſit, that they conſtantly elude the 
enquiries and reſearches of the anatomiſt. 
Ta -- 
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Where the maximæ fibrillz are fo fall, how 
exquiſitely minute muſt not the minime fi- 
brillz actually de, and how fubtle the fluid 
they depoſit * !. 9755 503 19 Hg 

It eannot be oitherwiſcia a Mathe which i 
formed with the moſt exquiſite ſymmetry and 
order, in which there is conſent between all 
the parts, in order that harmony may be the 
reſult of the whole. It is with a view to 
the preſervation of this harmony, as a mu- 


* Although be parts of the brain in an healthy ſtate 
do not diſplay any appearance of veſſels, we frequently find 
them apparent in thoſe parts, in conſequence of the red 

particles of blood that are forced into them by the in- 
creaſed action that takes ou dating the pevyrets of 1 in- 
flammation - 
That the ſuhiihnce of the prada i is ſartyliedn with blood 

veſſels and with blood, is proved from hence, that pus is 
occaſionally formed within the brain itſelf. I remember 
to have diſſected a man who died of this complaint: he 
was ſeized at firſt with ſymptoms of phrenitis; as the 
inflammatory ſymptoms went off, a perfect hemiplegia took 
place, with a conſtant pain in the left ſide of the head, 
He continued in this ſtate ſome time, and died. On open- 
ing his head, I found the membrane bearing the marks of 
previous inflimmation+ ; within the left lobe of the brain it- 
ſelf; near an inch from the pia mater, a circumſeribed ab- 
ſceſs exiſted, containing half a ten cupfull of as perſel 
pus as ever I have ſeen. 


| tual 
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tual correſpondence is found to ſubſiſt in the 
organization of the parts that are deſtined to 
perform. a joint and co-operative office. 

The cerebellum is ſituated on the poſterior 
part of the cavity of the cranium; it has 
within its ſubſtance different furrows, which 
run nearly parallel to each other; into 
which folds of the pia mater penetrate, and 
upon which different fine veſſels enter, and 
ſupply it with blood. Below the cerebel- 
lum, and at the poſterior part of the cra- 
nium, the medulla oblongata exiſts: it is a 
continuation of two conſiderable proceſſes 
which the eerebrum gives out, called the cru- 
ra, and of two large proceſſes of the cerebel- 
lum. And finally, the medulla oblongata ends 
in the medulla ſpinalis, which paſſing through 
the great foramen of the cranium, occupies the 
whole of that long canal which is formed by 
the different vertebræ. The ſpinal marrow, 
like the brain, conſiſts ' of a medullary and 
of a cortical-part, differing from it alone in 
the mode in which each part is arranged: in- 
lead of the medullary part being placed with 
eat, and the cortical with the cortical part 
% placed within, and the medullary one with- 
221 ens ” out, 
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out. The ſpinal marrow, in common with 
the brain, is internally lined and protected by 
the ſame membranes, paſſing en — 


the great occipital foramen *. 


So important is the brain, that any the leaſt 


drriaaiog from its healthy ſtate is always at- 


tended with very deleterious and often with 


fatal effects to the ſyſtem at large. It does 
not, however, appear ſo important either in 
the foetal or infant ſtate as in the more ad- 
vanced periods of manhood and of old age. 


The evolution. of the foetus ſometimes takes 


place without any brain whatever; and J have 
been credibly informed, that in ſome laborious 


caſes of parturition, where the cranium has 
been perforated and a portion of the brain 
abſolutely evacuated, reſpiration has taken 


place, and the infant * —_ to om. as ſoon 
as it has been expelled. 


„There are * 88 which exiſt within the 
parts I have deſcribed, called by particular names, which 
ſeem to perform a glandular office, and others again that 
would ſeem to ſerve as: reſervoirs for the fluid ſecreted; 
but as we are totally ignorant of the uſe of every one of 
theſe, I muſt refer the reader to different anatomical works 
where he may find an accurate and. particular deſcription of 
the appearances which the brain difplays upon < diſſection. 


Neither 


—— — Hema 
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Neither does it appear that external injuries 
inflicted on the head are equally dangerous in 
their nature or conſequences in the infant, as 
in the more adult periods of life; whether 
ſituated in the anterior and ſuperior parts of 
the head, or on the poſterior and inferior ones. 
I have had ſeveral young patients under my 
care, where there has been, from external 
force impreſſed upon the ſkull, an evident 
and well- marked fracture, with depreſſion, 
where no bad ſymptoms ever manifeſted 
themſelves, and where no other means were : 

employed than evacuation and reſt. 
The ſame accident happened to a bee 
under my care, where the os frontis was frac- 
tured and conſiderably depreſſed, in conſe - 
quence of a fall from his chaiſe. As no bad 
on MW ſymptoms appeared, I merely bled him freely, 
and uſed other evacuations: an exfoliation 
took place of both laminæ of the bone; but he 
perfect ly recovered, and has continued well 
ever ſince, and that is now four years ago. I 
mention theſe caſes with a view of cautioning 
practitioners from the indiſcriminate uſe of the 
trephine, which has been perhaps too ſtrong- 
ly recommended by Mr. To and from the 
ſtrength 
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ſtrength of his authority too generally em- 
ployed. There have been lately a number of 


caſes publiſhed by Mr. Abernethy, the in- 


genious pupil of Mr. Pott himſelf, where 
ſimilar caſes are related, of perſons who 


perfectly recovered without the trepan. 


I have known a conſiderable portion of the 
parietal-bone chipped off by a ſtroke from a 
broad-fword, and the dura mater laid bare, 


without the patient having ſuſtained any parti- 
cular inconvenience, and where no more was 
done than merely applying a ſuperficial dreſſ- 
ing to the wound. On the contrary, I have 
ſeen the ſame accident happen, where the 


trephine was employed, although the man was 
perfectly ſenſible, but we che event termi- 
nated fatally. 

1 ſhall conclude theſe chlervations 1 re- 


lating one of the moſt extraordinary caſes of 


recovery perhaps that has ever occurred. | 


_ witneſſed the whole progreſs from the moment 
the man received the injury to the completion 


of the cure: he was under the judicious care 
of my friend Mr. Walters, a ſurgeon on the 


ſtaff in Gueraley, vhere the evident hap- 


pened, Fa iv Why 


wo 
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Cg. James Clark, a ſoldier in the 8 3d 
regiment of infantry, whilſt he was at exer- 

| ciſe had his ſkull fractured by a portion of the 
barrel of a muſket, which' burſt whilſt it was 
firing off. The portion of the muſket firuck 
the os frontis immediately over the left! frontal 
ſmus, ſhattering the bone in a very extraordi- D 
nary" manner. The fracture extended oblique- 
ly through the inferior part of the frontal bone 
here it joins the offa naſi, proceeding into 
the right orbit of the eye. It appeared that 
the falciform proceſs was lacerated, becauſe 
the finger could be paſſed without any ob- 
ſtruction from one ſide of the os frontis to 
the other; and ſuch was the fountain of 
blood that was immediately diſcharged, that it 
was equally obvious that the longitudinal 
ſinus had been lacerated, and that the hæmor- 
chage came from that ſource alone. The frac- 
ture, which was not only moſt formidable 
from its extent, became even more terrible 
on from the vaſt comminution of bone; there 
re were many fplinters evidently broken, and 
the prefling on the left anterior lobe of the cere- 
brum, and others again that had lac rated both 
the dura and Pia mater, and penetrated the 
ſubſtance 
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ſubſtance of the brain itſelf. - Such was the 
force. by which they had been driven, that it 
was impoſſible to remove them without firſt 
taking off a portion of the ſuperior part of 
the os frontis, including a part of the frontal 
ſinus: to effect this purpoſe, recourſe was im- 
mediately had to the trephine, and the end was 
attained : he was then dreſſed ſuperficially ; and 
as he had loſt a conſiderable quantity of blood 
from the head, it was not thought adviſable to 
take any from the arm. 5 
During the whole of this omen the patient 
| preſerved his intelle& very perfectly, com- 
plaining occaſionally of conſiderable pain: for 
twelye hours more he continued correct, and 
the pain of which he complained received ſome 
mitigation from the effect of an opiate. The 
_ antiphlogiſtic plan was immediately adopted 
and purſued: he then became, and for three 
days continued. delirious, accompanied. with a 
conſiderable degree of fever. On the third day 
the dreſſings were removed, and the wound 
examined: more ſplinters were taken away; a 
firm hard ſubſtance was felt under one of them, 
projecting a little beyond the edge of the frac: 
tured bone. Upon a more minute examina · 
F 3 tion 5 
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tion, this ſubſtance was found to be the extre- 
mity of a piece of iron. Attempts were made 
to extract it with the common dreſſing for- 


ceps, but in vain; it was wedged in ſo cloſely, 


that it was neceſſary not only to employ the 
large trepanning forceps, but to uſe eonſider- 


able force in the extraction before any im- 


preſſion could be made upon it. A piece of the 
barrel of the muſket was at length extracted, 


exactly three inches in length; the convex 
part of which adapted itfelf to the concave 


ſurface of the internal portion of the frontal 
bone; it penetrated obliquely downward and 
inward, inclining ſomewhat towards the left 
ſide, It is probable, from the firm manner in 
which it was wedged, that it penetrated the 


left alar proceſs of the ſphenoidal bone, Du- 
ring the period that it was removing, the in- 


ternal ſurface of the barrel was found to con- 


tain a quantity of the anterior lobe of the ce- 


rebrum ; and it appeared that three tea ſpoon- 
full Den were diſcharged. 


The patient found himſelf much relieved 


after the head had been releaſed from all this | 
extraneous matter, and he continued with very 


moderate ſymptoms for five days more, 


— — ——— — — 
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On the ninth day he became comatous : he, 
however, recovered from this ſtate by the 
operation of an enema, that procured ſeveral 
motions, and he recovered his general health 
ſoon after in a very ſurpriſing degree. 
The wound put on about this time a gra- 
nulating ſurface. This however was not of 
long duration; for a very luxuriant fungus 
ſprouted -up, and which aſcended' to a con- 
ſiderable height. Mr. Walters, however, by 
the judicious application of the argentum 
nitratum (no preſſure was employed) de- 
ſtroyed the whole, and reduced it to a pro- 
per level, and in about two months from the 
infliction of the accident the man recovered— 
he recovered- indeed ſo perfectly, that within 
a very few months (my notes do not ſpecify 
the Ong I recollect the fact) he was 
able to bis * as a good W in the 
regiment. 1 10 
Such was the Ache of the tha: 5 FR 
injury which the optic nerves ſuſtained, that 
he complained of blindneſs for the four firſt 
days: he ſoon recovered the ſight of the left 
eye; but the fracture having extended within 
the right orbit, the Whole fabric of that eye 
appeared 
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E appeared and continued inflamed for a conſi- 
derable time, and he beheld objects from it in 
a-manner very imperfect and very indiſtinct. 


He however recovered from this ** of im- 
3 and got perfectly well. 


| Size of t the Brain. 7 
The magnitude of the brain with reſpect to 


the organs of ſenſe and of ſenſation, not only 
2 varies in different animals, but in the ſame 


animal at different periods of its exiſtence. 
; The head bears a marked and increaſed ſize 
: with reſpect to the ſyſtem at large; in the 


fetal ſtate more than in infancy and youth. 


n Baron Haller, in a boy ſix years old, whoſe 
y body weighed fifty pounds, found that the 
8 


half; ſo that it bore the proportion to the 


: whole of 1 to 22. In an adult that weighed 
ne WW 146 lbs. 6 oz. he found the proportion to be as 


his brain weighed 4 lbs. ſo that with reſpect to 
the body it was as 1 to 35: andin a third man 
who weighed 160 Ibs. the brain weighed 4 lbs, 
ſo that the proportion was as 1 to 35. 


the ſize of the body, and more eſpecially to ; 


brain weighed two pounds three ounces and a 


1to 30. In a ſecond, that weighed 140 lbs. 


M. Bell elite the QI as I to 
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40. Theſe are certainly higher rated than 
have done, having ſtated that it was as Ito 
50. The difference, however, may be eaſily re- 
conciled, hen we reflect on the different pe 
riods in which we may preſume theſe calcu- 
ations were made. It is very eaſy for a man 
to loſe twenty or thirty pounds weight of his 
body in the progreſs of the diſeaſe of which 
he died. The brain, however, does not ſuſtain 
the ſame proportional loſs, as it ftill continues 
J do fill the cavity of the cranium; there is a 
ſource that is capable of producing a great 
variety, and that is adequate to reconcile the 
differenge. ONE 
1 have inſerted and arranged the ii 
proportion of the brain of different animals 
with reſpect to the ſize of the ſyſtem, which 
Dr. Rowley has collected from different au- 
thors,. and which he has introduced in the 
Schola Medicinz Univerſalis No va, lately pub- 
4 liſhed. It ought to have been accompanied by 
an account of the ſize in the different organs 
of ſenſe and ſenſation, and the relation that ex- 
iſted between them particularly ſpecified, It is 
our ignorance in this reſpect that renders even 
our conjectures reſpecting theſe organs even 


more problematical than they would other- 
Wiſe be. 
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The Brain confidered as a Secretory Organ, 

When we refle& on the number of veſſels 
that are diſtributed to the brain, and on the 
quality of the fluid they convey, the queſtion 
naturally preſſes itſelf upon the mind, why fo 
large a quantity of blood is beſtowed upon 
that organ, and what is the uſe for which it 
18 eſpecially deſigned? Anatomy furniſhes u; 
with no means of ſolving the queſtion ; ana- 
logy alone conflitutes the reſource to which 
we can appeal; analogy teaches us, that the 
blood which is conveyed by different vellels, 
and depoſited from their open extremities into 
different ſecretory organs, is changed by vir- 
tue of the power which thoſe organs poſlels 
and qualities imparted to it of which it was f 
deſtitute before: thus it is that we have the Ne 


blood changed 1 into bile by the action of the i b. 
liver, into pancreatic juice by the power of i 
the pancreas, into ſemen by the power of the Wl In 


teſtis. Why then ſhould we deny to the brain 
the ſame office, however different it may be 
from them in the mode of its conſtruction!! 
think we are warranted from analogy, and fro 


the neceſſity of the caſe itſelf, to conclude, 5 


| the brain is a gland, like thoſe I have men- 
tioned, poſſeſſing within itſelf the power of 
ſeparating from the ſubtle fluid which the veſ- 

ſels depoſit, (I might almoſt call it the imma- 
terial fluid) a particular part from the whole, 
to which ſpecial and ſpecific qualities are im- 
parted. 

To what portion of the U this pro- 
vince belongs, is not for me to proclaim: 
the medium is too groſs through which 
our organs muſt examine it: the powers of 
our organs are too limited in themſelves, and 
the organization of the brain is too minute for 
the exquiſite delicacy of its fabric to be aſ- 
certained. 

Aware, I preſume, of this difficulty, / wa 
feſſor Harwood judiciouſly obſerves, and with 
elegance expreſſes, that when we diſſect the 
brain, and obſerve the different ſubſtances of 
which it is compoſed, and their different forms ; 
Imagination, aſſuming the office of Reaſon, 
would willingly affign a peculiar ule to every 
part, and pronounces one to be the reſidence, 
or rather the inſtrument of memory; another 
af abſtraction, a third of volition, &c. When 
n ſenſation is excited by the action of any ſub- 
22 ſtance 
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| ſtance upon the body, we immediately per. 


ceive upon what part of the body the ſub- 
ſtance aQs, where the impreſſion begins ; and 
as the impreſſion is conveyed by the nerves 
to the brain, it is conceivable,” that we might 


have been ſo conſtituted as to perceive with 


the ſame facility in what part of the brain the 
impreſſion ends. This, however, experience 
convinces us, we are not able to determine.“ 

In what manner the energy of the vill 


is imparted to the brain, is a ſubject we ſhall 


not enter upon: the manner in which the 
energy of the brain is communicated to the 
nerves has had ſome light thrown upon it by 
the different experiments of Galvi, Galvani, 
Dr. Fowler and others. Theſe experiments 
lead us to believe, that the nerves contain a 


ſubtle fluid, ſomewhat ſimilar to the electric 


fluid, and that it is the mean through which 
the various impulſes are conveyed from the 
brain to the different parts of the ſyſtem, and 
back again from the different parts of the 
ſyſtem to the brain. 

The diſcovery was made by Galvani, Pro 
feſſor of Anatomy at Bologna, by mere acc! 


dent: if it had been by defign, and if an) 
mert 
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merit could have attached to him for ſcienti- 
fically inveſtigating a ſubje&, any diſcovery 
that he might have made would have been 
darkened and diſgraced by the mode he adopt- 
ed, This man, it ſeems, had hooked a num- 
ber of poor frogs by the back” bone to the iron 
palliſadoes of his houſe, and he was much 
ſurpriſed to ſee the different muſcles of theſe 
poor animals thrown into different contrac- 


the ſame time to different parts of the me 
animal. 


inſpiration (and which afterwards forms one 


the brain ſeparates from the reſt; that it is 
this ſubſtance that conſtitutes the ſubject mat- 
ter by which the ſentient principle is received, 


this ſubſtance which the nerves contain, that 
irritability is imparted to the muſcular fibre, 


part of the ſyſtem. In ſome experiments that 
have ſeen performed upon a frog, by ſtrip- 


3. ping 


tions: he found alſo, that he could produce 
the ſame effect by applying different metals at 


It appears very probable, that it is this ſubtle _ 
fluid which has been received by the act of 
of the conſtituent parts of the blood) which 


and in which it is made to abide, It is through 


conveying ſenſation and motion to every 
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ping the ſciatic nerve, and coating the extre- 
mity of it with a piece of tin foil, and hold. 
ing the animal by the other limb; as ſoon as 
a ſilver probe was applied ſo as to rie a cir- 
cuit between the ſciatic nerve, coated by the 
tin foil, and the other extremity of the nerve 
reſiding in the toe, the whole limb was 
thrown into convulſions : thefe convulſions 
however progreſſively diminiſhed, and ceaſed 
altogether in proportion as the metal was re- 
peatedly applied. The ceſſation of theſe mo- 
tions appeared to me to proceed from the 
fluid having been totally conducted away from 
the nerve by the metal, ſo that, the cauſe (the 
fluid) through which the irritability was im- 
parted being exhauſted, a perfect paralyſis en⸗ 
ſued “. 4 

0 


It muſt not however be ſuppoſed that this fluid, 
whether it be the electric fluid or caloric, which I think 
more probable, when it exiſts in the blood or in the 
nerves of a living animal, exiſts in the ſame form as it 
does in a common ſtate : either of theſe different fud- Wi a 
ſtances are prevented from exerting, their own ſenſible ot pi 
chemical properties on the living ſyſtem, by the aſſimilat- 
ing power of the organ through which they are received 


although ey may exiſt in a ſenſible form out of the 
* 
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Of the Nerves, 
However ignorant we may be as to the 
particular parts which are eſpecially deſtined 
to receive the immediate energy of the will, 
the fact is notwithſtanding undeniable, that 
it is ſome portion of the brain to which 
this office is allotted; that the nerves are the 

agents through which it is conveyed to the 
muſcles; and that the muſcles themſelves are 
the inſtruments by which that energy is diſ- 
played. Pant. 
That this is the fact is waved directly is 
the power we poſſeſs of moving particular 
parts according to the dictates of the will; 
n- and that the nerves are the agents. through 
which thoſe dictates are conveyed, appears 
equally evident ; for, if a nerve which goes to 


lyſtem, the inſtant they have been aſſimilated by the ſyſ⸗ 
thins tem, their ſenſible properties become latent. They how- 


erer recover their ſenſible properties, and loſe their latent, 
when the living power of the animal becomes weakened 
and exhayſted : it is then we ſee theſe various phenomena 
| produced, but which could not be produced without læ- 
lon or violence. It is this ſubſtance which appears to be 
biven as an excretory ſubſtance by the torpedo, by the 
5ymnotus electricus, and other animals of the ſame claſs. 


Q4 a vo- 


a voluntary part be tied or cut off, that muſcls 
becomes in a paralytip ſtate, and ceaſes to be 
under any voluntary controul. 


tually aboliſhed in that part, the ſenſibility, or 


gree. This power of ſpontaneous motion 


ſeveral days, after they have been completely 
ſeparated from every communication with the 


_ ariſe the apparent neceſſity of making a divi- 
ſion of the nerves, into (thoſe ſubſervient to 
ſenſation independent of volition, and of 

| muſcles that are moved by the energy of the 


oppoſite and diſtin& from the nerves which 
Are diſtributed to voluntary parts. The for- 
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Although the energy of the will 18 W 


its inherent power of irritability and of ſpon- 
taneous motion, continues in an unabated de- 


frequently continues in particular muſcles for 


brain, or torn out from the ſyſtem itſelf, of 
which they formed a part. Hence ſeems to 


will, from thoſe that act independently of its 
controul, 


Oo he" Nerv es of Senſe. | 


It appears to me that the nerves 6f: ſenſe 
and of ſenſation as they have been called, 
poſſeſs powers and perform an office totally 


mer 
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mer have their origin from without, and ter- 
minate in the brain within; the latter ariſe 
from the brain within, and terminate in the 
parts without. The one are the immediate 
recipients of things external to the ſyſtem ; the 
others are the agents that convey from the 
brain <ozthin the energy of its will. And 
finally, the nerves of ſenſe are excited by pow- 
ers not only totally different from the nerves 


r 

F of voluntary motion ; but the mind, by the 

* power through which the nerves of volition are 

f excited, has little or no influence on the nerves 
0 of ſenſe, The mind cannot prevent the im- 

1 preſſion of different ſubſtances acting upon the | 

1 ſentient nerves: of the guſtatory nerves, from 
tk fedling the impreſſion of ſapid bodies; the ol- 
che factory nerves, the flavour of volatile gaſes; 
s dhe optic nerves, the images conveyed by the re- 


flected rays of light; the auditory nerves, from 
feeling the ſounds excited by the vibration of 
ſonorous bodies; or, finally, the extremity of 


ene che ſentiert nerves that ariſe from the whole 
led, ſurface of the cutis, from feeling the impreſſion 
tally Ml inflicted by ſtripes. No effort of the brain, I 
hich ſay, can choke up theſe avenues, and prevent 


for: MB che nerves from receiving the impreſſions 
when 


i 
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when they are made. Theſe organs of ſenſe 
and ſenfation are the. proper media through 
which the impreſhons they receive are tranf. 
mitted to the brain, as the immediate organ 
in which conſcionſnefs reſides.” 

What is the pecuharity in the conſtruction 
of the extremity of theſe nerves, by which 
they are ſuſceptible of receiving impreffions 
ſo various and diſcordant, it is impoffible for 


us to ſtate : their ſubſtance is firm and inelaſ. 


tic, and plentifully fupphed with blood; theſe 
nerves appear to abound more in thoſe parts 
of the ſyſtem that are eſpecially deſtined to 
fulfil the final cauſe of animal exiſtence, more 
in the lip than m-the face, more in the nip- 
ples than in the breaſts, more in the ſexual and 
generating organs in PINE than in the 


neighbouring parts in general. 


Q the Means by which the Nerves of Senſe are 
Protected. 


The external arrangement of the organs of 
ſenfe bears the ſame relation to the ſentient 


nerves theſe organs contain, as the mouth and 


teeth do to the ſtomach and lungs: the air receiv- 
ed by the lungs is regulated in its temperature 
3 by 
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by he mouth and trachea, as the proper media 

through which it is to paſs. The food which 
the ſtomach receives is firft prepared by maſti- 
cation and the addition of ſaliva; in like man- 


fits the impreſſion which it receives from 


without to the nature of the nerve within; it 
ö modifies and accommodates the ſenſible proper- 
r Wl ties of external objects, by means of which they 
- become in harmony with the internal parts. 
e And finally, it is owing to the different media 
s through which the imprefling cauſe is to pals, 
o that the ultimate changes are produced upon 
re it; and that it becomes aſſimilated as it were 


5 to the nature of the nerve upon which it is 
1d deſigned to act. It is therefore neceflary to 


give a curſory account of the different me- 
dia which are allotted to perform theſe parti- 
cular purpoſes. 5 

The nerves of ſenſation that are diſtributed 
on the ſurface of the {kin are protected by the 


re 


ent colum ; the olfactory nerves, by the mucus 
and which ſmears over the internal ſurface of 
iv- dhe noſe, and the parts in general on which 


the nerve is diſtributed : the auditory nerve is 
Pro- 


ner the external fabrie of the organs of ſenſe 


cuticle, and a ſebaceous matter called rete mu- 
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| 4 | protected by the external ear, by the cerous 
| matter with which the tympanum is covered, 
1 by the tympanum itſelf, and the whole com- 
ſl | — plicated fabric of the internal ear, The optic 
1 | nerve is protected by the vitreous humour 
1 (improperly ſo called), a fluid of a moſt won - 


derfully lucid nature. This vitreous humour 
is contained in a tunic which divides it into 
different cells, like the parenchyma of an 
orange, The vitreous humour is protected 
1 by the cryſtalline lens, a ſubſtance more ſolid 
. * and denſe. The lens itſelf is protected by the 
11 = aqueous humour, a gelatinous but tranſparent 
| | [| fluid, which occupies the whole ſpace between 
— 1 the lens and tranſparent cornea; and finally, 
the whole is preſerved and protected externally 
by the cornea, a membrane of conſiderable 
ſtrength and reſiſting power. 
Mr. Hunter ſuppoſed, © that the eryſtal- 
line lens was compoſed of a ſubſtance of a lami- 
nated nature; that the different laminz ap- 
peared formed of different fibres, which he 
thought were of a muſcular ſtructure, with a 
view of adjuſting the eye by their contraction 
and relaxation to different diſtances.” Unfortu- 


* for phyſiological {cience, Mr. Hunter 
died 


th a 
Lion 
reu⸗ 
nter 
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died before he could bring to a concluſion the 
different experiments which he had deſigned : 

the ſubje& has however been proſecuted with 
great ability by his brother-in-law Mr. Home, 
affiſted by. the very ingenious Mr. Ramſden, 


Mr. Ramſden does not immediately agree with 


Mr. Hunter: he ſays, that the cryſtalline 


humour does conſiſt of a ſubſtance of different 


denſities, the central parts being the moſt com- 
pat, and from thence diminiſhing in denſity 
gradually in every direction; approaching the 
vitreous humour on one fide and the aqueous 
humour on the other, its refractive power be- 
comes nearly the ſame with that of the other 
two contiguous ſubſtances :—that ſome phi- 
loſophers have ſtated the uſe of the cryſtalline 


humour to be for accommodating the eye to 
lee objects at different diſtances ; but the firm- 
neſs of the central part, and the very ſmall dif- 


ference between its refractive power near the 


circumference, and that of the vitreous or 
the aqueous humour, ſeemed to render it unfit 


for that purpoſe ; its principal uſe rather ap- 
pearing to be for correcting the aberration 
ailing from the ſpherical figure of the cornea, 


where the principal part of the tefraRior. takes 
place.” 


Various. 


14 
4 
1 

} 
1 
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Various experiments were made upon x 
man in St. George's Hoſpital, who wa 
couched : from whence it appears that the eye 
has the power of adjuſting itſelf to different 
diſtances when deprived of the cryſtalline lens; 

and therefore that the fibrous and laminated 
texture of that lens is not intended to alter its 
form, but to prevent reflection in the paſſage 
of the rays through the ſurfaces or media of 

different denſities, and to correct e 

aberration. 

The power abe 1 the eye * 
ſeſſes of adjuſting itſelf, as it does, to different 
diſtances, does not proceed from any action in 

the lens: the power ſeems to ariſe from the 
four recti muſcles, whoſe action ſeems to be 
immediately under the controul of the will. 

The effect of their action does not ſeem to 
produce any change in the form of the globe 

of the eye; it ſeems to ariſe from the alter- 

ation which the curve of the cornea under- 
goes, varying the refraction of the rays, and 
- altering thereby the focus of the eye. | 
The cornea on examination appears par- 
ticularly ſuſceptible of undergoing this altera- 


tion by virtue of the elaſticity it is found to 
poſſeſs. 
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poſſeſs. end of it was made faſt, by fix- 
ing the ſclerotic coat, and a force was applied 


25 

ye to the other. The power employed was capable 
nt of elongating the cornea 2g part of an inch, 
$; and on removing the force, the cornea reco- 
ed vered itſelf to its original length: in different 
its MW trials it varied in the quantity of elongation, 
ge but in all-of them it was fully ++ part of the 
of whole length or diameter of the cornea ; and 


cal it further appeared, that the central part yield- 
ed more readily to the power applied than the 


of- edges. The cornea does not ſeem to be of an 
ent MW uniform thickneſs ; it is.thicker in the centre 
in than in its circumference, and the difference 
the ſeems principally to ariſe from the fabric of 


be the external lamina ; for, when it is removed, 
vill. che parts below ſeem perfectly and uniformly 


ſmooth : that the cornea is of a laminated tex- 
ture, Mr. Home diſcovered in diſſecting the 
muſcles to their termination“. 
The external fabric of the organ is the me- | 
dium between the external object and the 
nerre by which the impreſſion is to be re- 
ceived, as the nerve itſelf by which the im- 


* Vide Firſt Part of Philoſ. Tranſ. for the Year 1795. 
5 preſſion 
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preſſion is received, is the medium between. 
the brain, in which. the impreſſion is depoſited, 
and the intelligent principle in which conſci 


ouſneſs a reſides. E 
An Aptitude i in the Inpreſi ng Cane neceſſary. | 
For fit impreſſions therefore to be receiv- 5 
ed, it is neceſſary that the principle of life | t 
ſhould have properly evolved the different b 
organs, not only of ſenſe but of conſeiouſneſs 00 
alſo. When the external impreſſion is ſtronger (t 
than the external fabric of the organs can as 
accommodate and fit, before it arrives at a 
the nerve by which it is received; inſtead of or 
being aſſimilated, if I may fo ſay, by the me- th 
dia that are deſtined to perform this office, ca 
and through which the impreſſion is to pals, ng 
it deranges the fabric of the whole—the im- for 
preſſion, inſtead of being amicably received be 
in the part, produces confuſion altogether; WM vib 
pain and diſeaſe are the conſequences that bod 
enſue. lati 


This is the effe that takes place ho the im 


eye is expoſed to too ſudden and too ſtrong cate 
a light; the ear to too ſtrong a ſound; and whi 
the olfaQtory ſenſe to volatile bodies too to 


powerful 
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powerful in their operation; and the body 1 It- 
ſelf to blows beyond its power of reſiſtance. 
On the contrary, if the impreſſion is too weak, 
it is loſt in the medium through which it is 
to paſs, before it can arrive at the nerve by 
which it is to be received as its proper reci- 
pient ; either an imperfe& impreſſion, or a 
total privation of it, is produced. 
For a proper impreſſion therefore to be re- 
awd! it is neceſſary that the impreſſing cauſe 
(the external ſubſtance) ſhould be ſuch a one 
as the nature of the organ demands, and of 
appropriate power for the external fabric of the 
organs to accommodate and aflimilate. When 
theſe circumſtances concur, the impreſſing 
cauſe is then received by the nerve in a becom- 
ing and adapted manner: each organ there- 
fore requires particular objects by which it can 
be excited : rays of light for the eye; the 
vibratory motion of the air for the ear; ſapid 
bodies in a liquid ſtate for the tongue; vo- 
latile bodies for the olfactory ſenſe. The 
impreſſions theſe reſpeQive bodies communi- 
cate through the organs to the nerves by 
which they are received, muſt correſpond ; 
to the nature of each; otherwiſe the eftect 


vol. 11, 1 produced 
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produced is illuſory and void. For example, 


it is the province of the eye to receive impreſ- 


ſions from the rays of light, but not from vola- 
tile bodies in general; of the ear, to receive 


impreſſions from the vibratory motions of 
the air, but not from denſe bodies; of the 
guſtatory ſenſe, to receive impreſſions from 


fluid, and not from ſolid and inſoluble ſub- 


ances. 1 8 15 y 
Each organ 4 can only have a par- 
tial knowledge of any one ſubject, ſince that 


knowledge cannot ſurpaſs the limits of its or- 


ganization, to the nature of which the impreſ- 
ſing cauſe muſt be accommodated: it is there- 
fore on the principle of life that organization 
depends as its cauſe ; but it is by the efſential 
and ſpecific powers which theſe nerves poſ- 


ſeſs, that external impreſſions are received, and 


ſenſation 1n general is produced. 

It is not the nerves of ſenſe alone that ap- 
pear to be ſeparated and removed from the 
immediate power of the brain, but thoſe in 
general by which the thoracic and abdominal 
viſcera are ſupplied : the mind cannot com- 
mand the heart to ſtop, the ſtomach to digell, 


the periſtaltic motion of the inteſtines to ceaſe, 
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&c. Ke, I have frequently. ſeen the periltal- 
tic motion of the inteſtines continue in dif- 
ferent animals after complete diſlocation of the 
cervical vertebræ, and even after decapitation 
itſelf, In turtles and in frogs I have known 
the heart to contract, not only after the ani- 
mal had loſt its head, but after the heart itſelf 
had been completely ſeparated from its reſi- 
dence in the ſyſtem: and I have ſeen ducks 
fly and run for a conſiderable time after the 
head had been cut off. 

The nerves with which theſe viſcera are 
ſupplied have a peculiarity in their ſtructure, 
very different from thoſe that are ſubſervient 
to the immediate energy of the will. This 
ſtructure conſiſts in a number of ſmall bodies, 
of a hard knotty appearance, called gangli- 
ont. Theſe ganglions are very varied in their 
ſtructure; ſome are like knots, others like 
knobs; ſome of an oblong form, and others 
again of a ſemi-lunar appearance. They are 
diſperſed with conſiderable uniformity in par- 
| ticular parts: they abound in thoſe nerves 
which are diſtribured to organs which are eſ- 
pecially removed from the influence of the 
Vill—as the Pancreas and ſpleen—the heart— 
R 2 ſtomach 
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ſtomach and inteſtines, &c. &c. &c. on the 
contrary, there are none in thoſe nerves which - 
are diſtributed to muſcles. of voluntary mo- 
tion or even to parts very remote from the 
brain or organ of conſciouſneſ—none i in the 
extremities, &c. &c. 1 

Dr. Johnſton, of Worceſter, hes the merit 
of being the firſt, 1 believe, who has advanced 
a very probable idea with reſpect to their uſe, | 
He conceives * that they are the inſtruments 
by which the motions of the heart and inteſ- 
tines are from the earlieſt period of life ren- 
dered uniformly involuntary ; and that this is 
their uſe, which they ſubſerve by a ſtructure 
indeed unknown to us (yet evidently different 
from that which uſually obtains in nerves), o 
leſs than that of the brain, though it ſeems not 
improbable the firſt may have ſome analogy 
to the laſt *,” And he finally concludes, © that 
as the great ſympathetic nerves are truly de- 
rived from the ſpinal marrow, which have in 
the numerous ganglions proper to them 10 
many receptacles of nervous energy, ſo man 
ſubordinate brains, which continue to diſpent 
the nervous energy to the vital organs long after 


* Page 17. "the 
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they ceaſe to have communicated with the 
brain; and ſupport the irritability. of the heart, 
which makes it ſo long ſenſible to the ſtimulus 
of. the blood flowing into its auricles and ven- 
tricles, after the reſt of the machine is in fact 
dead. But as the whole nervous ſyſtem derives 
its energy from, and ultimately depends upon 
the brain and cerebellum; theſe ſubordinate 
ſources of nervous energy being at length ex- 
hauſted, without the poſſibility of a new af- 
| flux from the brain, the vital organs at ng. 
eeaſe to move *. 

Such is the ignorance which we all poſſeſs 
with reſpect to nervous energy, that I beg to 
have it underſtood, that what I have ſaid has 
ariſen from reflection on the ſubject, with as 
much attention as I was capable, but that I am 
very far from thinking it concluſive, or void of 
objection. I ſhall therefore feel very happy 
to modify my opinion, if new facts ſhould 
iſe to prove it an erroneous one. I hope 1 
ſhall not be guilty of arrogance, if I throw out 
a conjeCture with reſpect to the uſe of gang- 
lons different from any that have, I believe, 


* Page 77. 
R 3 | been 
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been entertained. When 2 man examines a ſub- 
jet up anddown, and ſideways, ſome new idea 
will generally turn up. Is it not poſſible that 
ganglions may be deſigned to arreſt the im- 
preſſions which the nerves of ſenſe receive 
from without, and to prevent thoſe impreſ- 
ſions from being communicated too ſuddenly 
to the brain, and tao ſuddenly impreſſed; up- 
on it Is it not poſſible that: they may har- 
monize and aſſimilate as it were the external 
Impreſſions, in the ſame manner as we pre- 
ſume the lymphatic glands affimilate the fluids 
which the lymphatic veſſels abſorb? Is it not 
poſſible that the ſpinal marrow itſelf may con- 
_ the ultitnate; mee through which 


1 F 


* The fablingual nerves * which are e diftributedu up- 
- the tongue, and are the immediate organs in which the | 
ſenſe of taſte reſides, are ſupplied with ganglions: ſuch 
 hawever is the extent and varied appetite. of this organ, lic 


that there ſcarcely exiſt any bounds to its wants: in co 
man, it ſeems more extenſively diffuſed than in other WI or 
animals in general, The nervous papillz ariſe from the tha 


whole ſurface of the tongue; they are externally pro- 
tected by the mucus only, whieh is ſecreted from ſeveral 
glands. but internally by the power which it is probable 
the ganglions poſſeſs of arreſting and aſſimilating the 
force of the impreſſion. . 
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theſe impreſſions, after having been perfected, 
are communicated and conveyed to the brain, 
as the immediate ſeat in which conſciouſneſs 
relides ? - 
That the human fees oalliclfes a ſenfibi- 
lity to receive impreſſions in a more exalted 


evident from the fact itſelf, but from the te- 
nuity of the protecting media, which the 
nerves receive from the rete mucoſum and 
cuticle. It does not however appear that the 
particular organs of ſenſe preſerve the ſame 


in particular, poſſeſs organs of ſenſe better 
preſſions, ſo that they become more generally 
lions are received; and that the nerve itſelf is 
than what it is in the human ſpecies. 

Ihe human ſpecies, as I have ſaid before, is 
ſenſual exiſtence. Whilſt man poſſeſſes in 


common with other animals organs of ſenſe, 
Ss through 


degree than animals in general, is not only 


pre-. eminence; for it cannot be queſtioned but 
that animals in general, and the lower order 


conſtructed for the reception of extended im- 
diffuſed upon the nerves by which thoſe impreſ- 
comparatively larger with reſpect to the ſize 


of the brain, where the impreſſion is depoſited, 


deſtined to lead a contemplative, rather than a 
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objects; it is the energy of mind in par- 
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through which he receives impreſſions from 
without, and obtains a knowledge of external 


ticular, in contemplation and abſtraction, by 
which the excellence and power of man are 
eſpecially diſtinguiſhed and characteriſed. The 
firſt knowledge he acquires is received from 
without through the organs of ſenſe; and with- 
out thoſe avenues, by which the mind is con- 
ſtantly ſupplied with freſh materials, it would 
frequently ſink into a ſtate of torpor and obli- 
vion. The ſpark therefore comes from without, 


but the flame reſides within. It is ſet in mo- ˖ 
tion by external means; but it is by the in- 
herent powers of mind exerted and infinitely t 
varied, that man is capable of acquiring a di- \ 
verſity of knowledge by progreſſive means, and q 
of diſplaying that knowledge in the works 1 
of art, by means of the various muicles with tl 
which he 1s ſupplied. I 


It were foreign from my purpoſe to trace the . 


nerves that are immediately deſtined to con- te 
vey the energy of the will to the different vo- w. 


luntary muſcles by which that energy is to be 
diſplayed. Although the will cannot prevent 


the optic nerve from being impreſſed by the 
ſolar 


the globe of the eye. 


4 This power is particularly obyious in quadrupeds ; they 


1 . 
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ſolar rays when it is expoſed to them, it is 


able by means of the muſcles under its con- 
troul to modify thoſe rays, ſo as either to con- 
tract or enlarge the ſphere of their operation 
or to exclude them altogether, by covering 
The will has the ſame 
power, although in a leſs degree, over 
the auditory and olfactory ſenſes, By the 
power of the will, the voluntary muſcles that 
are diſtributed to the external ear, may be ex- 
cited ſo that the vibratory motion of the air 
may either be conveyed and directed to the 
tympanum, or their influence may in ſome 
meaſure be avoided. By the power of the will, 
the noſtrils are enlarged or contracted, and 
volatile bodies are either ſnorted up, excluded, 
or expelled ; and it is highly probable that, by 
the energy of the will, muſcles ſituated near 
the ſurface of the body have the power of 
putting the ſkin in ſuch a ſituation, that the 
extremity of the ſentient nerves becomes bet- 
ter fitted to receive impreſſions from without, 


when the mind! is particularly intent on obj ets 
of ſenſe *. 
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The nerves that go to voluntary muſcles 
are altogether deſtitute of the ganglions 1 
have deſcribed: they have frequent commu- 


nication, with each other by What anatomiſts 


call nervous plexus. A nervous plexus ſeems 


deſtined to enlarge and extend the ſphere 
of ſenſation as well ,as, t the power of voli- 
tion. It is by means of this communica- 


tion, that when an impreſſion, is produced in 
one part, it is communicated and felt in parts 


remote from it ; ſo that Hmpathy takes place 


in different parts, which are made to act at one 
and at the ſame time, by one cauſe acting 
upon one part alone. It is the energy of 
the will putting the different voluntary muſcles 
in action, by which the different works of ar art 
are performed. 


4 


on q Muſes lar Motion. ; | 


T he muſcles of the human ſpecies, hows | 


ever weaker they may be than thoſe of very 


many other animals, are certainly” more nu- 


merous and more complicated in their fa- 


have a thin muſcle called panniculus 3 which 16 


| ſituated on the external ſurface of the ſkin, by the action | 


of which the hair becomes OY erected. 15 
ric; 
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brie; by means of which man Pe in a 
more eminent degree than any other being, 
the power of executing whatever the inge- 
nuity of his -mind may conceive. It is as 
means ſubſervient to this uſe that he is endowed 
with fingers of conſiderable length, tipped and 
terminated by nails, in order that he may poſ- 
ſeſs the power of graſping objects of different 
degrees of magnitude, from the moſt ſolid to 
the moſt tenuous and ſubtle. By exerciſe 
theſe muſcles generally improve both in 
ſtrength and ability, acquiring by habit the 
faculty of performing different ſpecies of work. 
with facility and expedition. 

It is by exerciſe that ladies, from the deli- 
cacy of their fingers, are able to excel in the 
finer ſpecies of needle-work, and to give their 
delicate touches to muſical inftruments, Tt 
is by exerciſe that our artiſts and manufac- 
turers bring their various works to a ſtate 
of perfection, and the muſcles acquire the 
habit of performing the ſame actions for a 
conſiderable time without much additional 
fatigue. | 
If any one doubts the faculty which the 
muſcles poſſeſs of accommodating them- 
ſelves 
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ſelves to the controul of the- will, I would 
recommend him to trace the alteration which 
they ſuſtain, when the ruſtic is taken from 
the plough, and made to undergo one month's 
_ diſcipline in St. James's Park by a + corporal 
of the guards, | 
It is by exerciſe that men become FS 
pugiliſts and alert pedeſtrians ; and it is worthy 
of notice, that Sir George Staunton, in the 
hiſtory which he has lately publiſhed of the 
embaffy to China, mentions that the Chineſe 
have acquired ſuch perfection in the motion 


of their toes, that they play at ſhuttlecock with 

j them with as much ability as Europeans by 
Wo the aſſiſtance of the battledore. 
| | The number and extent of our toes, and 
=. the different muſcles by which they are moved, 
j | might perhaps lead one to doubt whether they 
Iſt are not deſtined to anſwer ſome other office 
Ul than that of adding grace and ſtability to our 
if 3 frame. It muſt however be remarked, that 
I in conſequence of the biped nature of man 
1 ſuch a proviſion becomes neceſſary; for al- 
| | though hoofed quadrupeds may be conſidered 
"i as having one toe only as the termination of 
bl each foot, the ſtability which they acquire trom 
[| = the 
1 | 
il 
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the four legs by which the body is ſupported, 
renders unneceſſary a ſurface as widely ex- 
tended as our own, There are ſome muſcles 
that have the Poe of acting during the 
whole period of man's exiſtence, without ei- 
ther ſuffering any degree of apparent weak- 
neſs, or imparting to the mind any ſenſation 
of uneaſineſs; ſuch as the heart and arteries, 
the diaphragm and other muſcles, whoſe ar- 
teries ſeem to be remote from the influence of 
the mind. On the contrary, the different muſ- 
cles that are immediately under the controul 
of the will, have their powers more limited 
and confined : if they are kept in a ſtate of 
aQion for a confiderable time, or exerted be- 
yond their power for a ſhort time, weakneſs 
in them directly enſues, and produces the ſen- 
ſation of fatigue, accompanied by an inability 
to move. It is by the energy of the brain 
conveyed through the medium of the nerves, 
and diſplayed by the different voluntary muſ- 
cles with which the ſyſtem i is ſo abundantly 
ſupplied it is eſpecially by the energy of the 
mind itſelf in the act of meditation and of 
abltraction, that the ſtrength and power of the 
animated 
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animated ſyſtem become perpetually weakened 


and exhauſted, and verge to diſſolution and 
decay. „ Sc et 


From the exceſlive languor and debility 


which is produced by intenſe thought, inde- 


pendent of muſcular exertion, and from the 


want of renovation and. ſupply which the 
ſyſtem in conſequence feels and demands, I 


am . convinced that the blood undergoes a 
greater degree of deterioration by the ſpecific 


action of the brain in a ſhort time, than what it 
ſuſtains by muſcular motion long continued; 
and that the philoſopher in his cloſet con- 


ſumes and expends more of the vitality which 


his frame contains, than the mechanic who 
is employed in executing work of che ee 


laborious kind. 


In every caſe, it is owing to the various ac · 
tions which theſe different organs perform, 


that the ſyſtem becomes ſo much weakened 


and exhauſted, that a ſupply of food is ren- 
dered conſtantly neceſſary, in order that the 
blood may be renovated from the loſs it ful- 


tains: we may judge in ſome degree the de- 


| terioration which it ſuffers in quality, from 


the 


—- 
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the neceſſity that ſubſiſts of frequent inſpira- 


tions, by means of which, it becomes melio- 


rated and renewed. It is this waſte which is 


produced in the blood. .of the anxious and 


his defire, that makes it neceſſary for him to 
ſob and ſigh to prevent ſuffocation. It is 
from the ſame loſs, occaſioned by different 


means, that the hunter and the pugiliſt are 


obliged to inſpire very frequently, in order 


* 


healthy ſtate. 


voluntary power has this debilitating effect 
upon the blood, by which a conſtant melio- 


from the mode of ſubſiſtence which we be- 
| hold i in different animals, and the different 
means they ſeverally poſſeſs by which this me- 
loration may be effeted, 

A large portion of the lower claſs of ani- 
mals, when they are employed in attaining the 
final cauſe of their exiſtence, feel the ſame 


cauſe has been fulfilled, their voluntary powers 
become 


penſive lover, muſing after the fond object of 


that the blood may be ee in a fit and 


That the exertion of this intellective and 


ration is rendered neceſſary, is further proved 


wants, and are as indigent of food as the human 
ſpecies itſelf. On the contrary, after their final 


256 ON MUSCULAR MOTION, 


become weakened and ſuſpended their or. 
gans of reſpiration and of digeſtion are tor- 
pid and dormant, ſo that the animal ſubſiſts in 
that ſtate for a conſiderable: time, deſtitute of 
any food whatever. And we may in general 
conclude, that in proportion to the magnitude 
of the brain, with relation to the organs of 
ſenſe, or nerves of ſenſation, the neceſſity ex- 


iſts for large reſpiratory organs: and on the | 
contrary, in proportion to the magnitude of 
the organs of ſenſe and nerves of ſenſation to WW | 
the ſmallneſs of the brain, organs of reſpira- t 


tion comparatively ſmall become adequate to { 
the end: in every caſe the organs of re. 


novation being ſufficient to anſwer the waſte 1 
occaſioned by the organs of ſenſation and re- ( 
flexion. The ſmall degree of intellectual or th 


voluntary energy which the amphibia or fiſhes 4 
diſplay, makes it unneceſſary for their ſyſ⸗ 

tem to poſſeſs organs of inſpiration equal to th 
thoſe which the higher order contain. Where WM. 
the deterioration of the blood is ſmall, the i * 


organs of purification need not be great 8 
On the contrary, when the deterioration 1s * 
great, the organs of purification muſt not be c«q; 
ſmall; other wiſe the a would periſh and ung 

| IC 


| Ceca) 
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decay in the very effort. of attaining the end 
for which it was created.” b 
The higher order of 4 therefore, have 
large lungs with ſnall cells; by means of 
which conſtruction, the area of their ſurface is 
conſiderably increaſed, and more widely ex- 
tended, ſo that they evidently poſſeſs a greater 
power of acting upon a larger quantity of air. 
On the contrary, the amphibia have lungs with 
large cells, ſo that the area of their ſurface is 
conſequently greatly diminiſhed, and the quan- 
tity of air they conſume is comparatively very 
ſmall. It is owing to the ſmall degree of waſte 
which the ſyſtem of fiſh ſuſtains from the im- 
perfect rational power it poſſeſſes, that gills 
(branchiz) are adequate to the taſk of purifying 
their blood, by ſeparating from walk: the alr 
alone which it contains“. 
When we reflect on the conſtant neceſſity 
that ſubſiſts for taking in air * inſpiration, 


* It; 18, as [ yk ſaid before, owing to the ſmall oe 
gree of waſte which the foetus 1 in utero ſuſtains, in cone 
lequence of being deftitute of any intellective and per- 
haps voluntary energy, that reſpiration becomes unne- 
| cellary, and that the power of the placenta is alone ade- 


Uuate to ſupply it with blood fit for the condition in 
Which it ſubſiſts. 


vol. II. | 8 | fifteen 
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fifteen or twenty times in one minute, for the 
purpoſe of preſerving the ſyſtem in a healthy 
ſtate; and when we conſider that the total 


ſuſpenſion of all vital action enſues, if this 


proceſs be ſuſpended for a "few, very few 
minutes; we ſhall at once be led to conclude, 
that the melioration of the blood in point of. 
| quality, from the lungs, is even of more im. 
portance than the ſupply it receives in point 
of quantity from the ſtomach. In many caſes 
we have known perſons living for a conſider- 
able time upon the ſmalleſt poſſible quantity of 
food introduced into the ſtomach: the moſt 
notable inſtances: of this kind; Perhaps, that 
have ever happened, were experienced by 
Captains Inglefield and Bligh, and by their 
fellow ſufferers. Theſe are, however, extra- 
ordinary caſes, and which never happen with- 


out derangement or deſtruction to the fyſtem. 


Before I proceed to point out the patticular 
. means by. which the blood i is renovated from 
the loſs it ſuſtains in point of quantity, by the 
different functions which Animals perform, | 
' ſhall ſhew the manner how they have been 

_— claſſed and arranged, in order that our know 


ledge of them may be better underſtood, their 
5 com 


0 
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complicated nature ſimplified, fo that eder and 
eg may ariſe out of chaos and confu- 
fon, | TNT 
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ON THE: IRAN CLASSIFICATION OF THE 
_ ANIMAL KINGDOM. 


The whele bite! 8 divided 15 Lianen de Fe 
daſſes—Cloſs 1. Manmalia. 2. Aves, Birds.—23. Am- 


mes. Characters f each, Oe. Sc. 


"oats an abiet of the | 1 utility, if 
we were able to reduce the multitude of ani- 
xr mals with which our ſyſtem abounds, into dif- 
ferent claſſes and orders, ſo that the preſent in- 
ticacy of the ſubject might be facilitated 2 


New, from the time of the great ſtagyrite 
(Ariſtotle) to the preſent day by Mr. Pen- 
ant, It would however ſeem, | that objec- 
hg: 82 0 tions 


phibia, = 4. Piſces, Fiſher. 5, Inſecta, Inſects.—6. Ver - 


various attempts have been made with that 
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leaſt imperfe& of the whole. In the firſt 


a philoſophical view of the ſubject in general, 


Two ventricles and 3 | Mammalia, | 
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Linnæan ſyſtem, howeyer defeQive and per- 


volume of his Syſtema Naturæ, after taking 


Linnzus proceeds to the claſſical characters 
from the internal ſtructure of animals. By 
this natural diviſion, all the animal kingdom | 
divides itſelf into ſix claſſes as follow * : 

Animals with the heart furniſhed witk 


auricles: 


Blood warm and red. de ren 5 Birds. 6:4 


One ventricle and Reſpira | 
auricle: Ie 3 + Amph bi. 


Blood cold 1 3 Breathing by Sils. Fiſhes. bi 


One 3 without 
auricle: 


Sanies, old and co- 
_ lourleſs. g 
To this account of e inal Bon, | 

the author adds all the differences ariſing from 

the lungs or other organs of reſpiration, from 
the maxille, es N. mandibles, organs of Wl be 


Antennated. Inſects. 


|Tentaculates. Worms. 


ties 
* ben taken the pie ha Ie ry from qua 
Dr. Kentiſh's Oration on the Method of SF Nat. wi | 


ral Philoſophy. 
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generation or ſenſation; the teguments, or 
outward covering, and the fulera, or legs, 
wings, &c. At the head of each claſs is given 
a conciſe deſcription of the claffical character, 
including an explanation of the terms belong- 
ing to the claſs. We have likewiſe a general 
enumeration of the beſt authors on each; a 
part of the work exceedingly uſeful to ſtu- 
dents, and from which we ſhall occafionally 
borrow, in-our view of the method of _ 
ing this Part of the creation. 


_ 2 re 
8 — 


CLASS I. MAMMALIA. 
Comprehends all thoſe animals which we 
call quadrupeds, (except the lizard genus, or 
reptiles pedati, as they are called) and like- 
wiſe the ceraceous order, or whales, cachalots, 
and porpuſſes . Several authors have dif- 
ſented from this arrangement of whales with 


»Objections have been made to the introduction of 
whales into the claſs of mammalia. It however appears to 
be very correct : they have lungs, a heart with four cavi- 
ties, ſexual organs, and induige 1 in ſexual intercourſe like 
quadrupeds: they are viviparous, and after parturition 
the mother ſuckles her young by means of teats, as per- 
Aly a8 an Alderney cow. Author. 


. quadrupeds, 
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quadrupeds, and the author bad ſeparated them 
in the firſt edition of his Syſtema Naturæ; 
but upon reflection he thought himſelf juſtified 
in ſuch a claſſification. The ſtriking parti- 
culars in which they differ from fiſhes, as the 
ſtructure of the heart, having lungs for reſpi- 
ration, moveable eye-lids, being viyiparous, | 
and furniſhed with teats, all incline him to re- 
fer them to this claſs. The ſingle circumſtance 
.of living in the ſame clement: is n 
overlooked. 
The mammalia are divided into an or- 
ders, which are principally taken from the 
difference in the number, ſituation, and form of 
'the three kinds of teeth with which animals are 
_endued, VIZ, the Primoręs or inci iſores, called the 
fore- teeth or cutting-teeth ; the 7aniarii or 
canini, dog teeth, canine, or lacerating teeth; 
and the molares, grinders, or double teeth. 
Our author likewiſe takes into conſideration 
the feet, as will appear from the os 
view of the orders. : | 


L. Digitated. 


Fore teeth, W Loney | - Caning 
| fingle, | — Primates. h 


ej 


1 ore 
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Fore teeth, one Bruta. 2. 
Fore teeth, 6, 2, 10 conical. $693 Jen 
Canine ſingle PFeræ.  3- 

| Fore nh two. Canine o} bs 
none Slires. 4. 
II. Hoofed. e ESR 


No fore teeth 3 „ Pecora. C 5. 
Hong teeth above and below. Belluz. 6; 


* ; "RA 1 * 


"Mt. Deſtirute of Hoofs or ns 


Teeth, various in the differ- 


ent genera Cete. 5 0. 
We ſhall here detail the characters as s the 
Rand at the head of each order. 


I. Primates. Animals farcilind with fore 
teeth, or cutting teeth : four ahove z ; Parallel. 
Two pectoral teates. 


II. Bruta. No fore . T3 

III. Ferz, Six 1h dots- teeth! in the 
upper jaw. One canine 3 On each ſide. 

IV, Glires. Two fore teeth in each jaw, 
cloſe together; but remote Ran the m— 
No canine teeth. 57 1 

V. Pecora. No fan ak. "ap the en 
*r; ſi or eight in the lower jaw very re- 


8 4 mote 


8 


ole 
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guinal teats. ein. 8105 
VI. Bellua. Fore teeth crunonted, Hoe 
. ed 51 1 « - ” & + 


VII. Cite, 8 ane on 94 
8 Pectoral fins. Tail placed horizon- 
tally. No cla ws. 


Many objections have been made to this 
enn of claſſification. It is ſaid to be arbi- 


trary and unnatural. Animals are claſſed to- 


gether whoſe figure and habits are diſtinetly 
different. It is therefore alleged th 
method is imperfect; and the fact may be ad- 
mitted without any detraction from its real me- 
Tits. For although the pride and aſſumed con- 
ſequence of man may be offended when he 


beholds himſelf ranked with the brute eres | 


tion, and finds that even the internal ſtrue- 
ture of ſuch a hideous monſter as the bat re- 
ſembles the real formation of his frame; yet 
on minute enquiry he will have cauſe to ad- 
mire the ſimplieity and magnitude of that {yl 
tem Which ſhews him his real ſtation, and 
makes him acquainted with the wondrous ex- 


tent of his own empire. Linnæus has placed | 


man at the head of n and given 
bin 


mote from che nde Hoofed- _ "iN 


t the 
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him the Grecian dictate, Know thyſelf,” as 
| his motto. By a conciſe and elegant comment 
he endeavours to ſhew, | that however near his 
alliance to the mere animal, yet by the culture 
of his faculties it is in his power to args him- 
ſelf an intelligent and moral being, 
Ihe nature of our plan will not allow us to 
enter into a detail of the genera or ſpecies; 
we ſhall therefore continue our view of the 


ſyſtem, by ati examination of the orders of the 
W claſſes,” 


CLASS Il 3 Bix bs. 


Linnæus has divided theſe into fix erde 
che diſtinctions of which are chiefly taken from 
the beak; but it has been neceſſary in ſome 
genera to take in the tongue, nares, or noſ- 
ttils, and likewiſe the feet, and other parts. 
I. Accipitres. Rapacious. Birds having 
the upper mandible of the beak furniſhed on 
each ſide with an angular —_ _ 
II. Picæ. Pies. Birds having the beak 
rather compreſſed on the nen, and convex on 
the upper part, 
II, Asſeres. Web-footed, Theſe have 
"I nu obtuſe, and covered with a 
thin 
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thin ſkin; at the - baſe underneath” gibbous, 
and wide at the end; the faux, or edges of 
the baſe, denticulated; the feet palmated, or 

webbed, and formed for ſwimming. 
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IV. Grallæ. Waders. Theſe Foun * 


beak ſubcylindrical, and ſomewhat obtuſe ; the 
tongue entire, and fleſhy ; the thighs naked 
for ſome ſpace above the knees. 
V. Gallinz, Gallinaceous. Birds har- 
ing the upper mandible convex, or arched, 


and receiving the edges of the lower noſirils 


half covered by means of a convex mem- 
brane, rather cartilaginous ; ; the rectrices, or 
tail feathers, more than twelve; the fect 
cloven, but the toes connected bys a membrane 
as far as the firſt j Joint, 

VI. Paſſeres, Paſſerine. Theſe have a 
f conical acuminated beak; the noſtrils ovated, 
. and naked. 


x 


CLASS n. Aura, 


All the animals of this: claſs. have not the 
power of living either in air or water; but 
they have the ſingular property of ſuſpending 
the function of reſpiration, and can perform i 


in a more arbitrary manner than other _ 
18 
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This claſs is divided: into four orders : 


I. Reptiles pedati. Reptiles. Amphi 
bious animals, which breathe through the 


mouth by lungs only ; ** are furniſhed with 
four feet. 

II. Serpentes apodes. Serpents. Amphi- 
bious animals, breathing through the mouth 
by means of lungs only. They are deſtitute 
of feet, fins, and ears. 

III. Meantes. Gliders. Theſe animals 
breathe by means of gills and lungs, and are 
furniſhed with arms and clays. 

IV. Nantes pinnati. Breathing | fiſhes. 
Theſe reſpire arbitrarily by means of gulls 


and lungs, The rays « of the fins are ; cartila- 
ginous, 


# 


CLASS Iv. "pals; FISHES, 


us the. firſt edition of the Syſtema Naturæ, 


Linnæus followed the method of his friend 

W ted, whoſe Ichthyology was publiſhed in 

e 7738, in Holland, This method was eſta- 
bliſhed on the ſtructure or ſituation of the 
talls in the cetaceous order, and on the differ- 
ence in the gills, and rays of the fins i in the 
ur orders, whether cartilaginous or bony ; 
but 
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| but (as we have already ſeen) the cetaceous 
order is now placed among the mammalia, 
and the nantes pinnati referred to the amphi. 
bia. In the two laſt editions our author forms 
four orders of the bony fiſhes (which reſpite 
by means of gills only), and theſe he has 
taken from the fituation or abſence of the 
ventral fins; He compares theſe to the feet 
of other animals, and their ſituation i is denoted 
with reference to the pectoral fins. The or- 
ders A 
4 Hides Fiſhes deſtitute of ventral fins, 
Jugulares. Thoſe which have the 


— fins placed before the pectoral. 


III. Thoracici. Fiſhes having the ven- | 
tral fins placed underneath the pectoral fins, 0 
IV. Abdominales. Theſe have the ventral e 
fins placed behind the pectoral, on the abdo- i © 

men. Some authors, as Artedi and Gronovius, 
have attempted to diſtinguiſh the ſpecies by Wl 
the number of the rays in the fins; but the tl 
variation is too great to eſtabliſh a ſufficient W |: 

character. The ſpecific characters are there 
fore, at preſent, taken from a variety of par- * 
m. 


ticulars, as the number of rays in the fins, the 


form of the tail, the cirrhi, ot beard at the 
mouth, 
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mouth, the length of the jaw, and the ſpots 
and lines on the body, &c. 


CLASS v. Insger a. INSECTS, 


A great number of authors appeared before 
| Linnzus on this ſubject ; but he was confeſ- 
ſedly the firſt who determined the genera of 
inſects, and aſſigned them their proper charac- 
ters. He has en them under ſeven or- 
ders: 8 

I. "Coleoptera, laſects n . wings 
covered with two cruſtaceous caſes, divided by 
a longitudinal ſuture. 

1h Hemiptera. Half-winged inſects, which 
have the ſhells or caſes ſemi-cruſtaceous, not 
divided by a ſtraight future, but incumbent 
aon each other in the margin. The beak is 
J curved inwards. | 5 29 

III. Lepidoptera. Theſe have four wings 
imbricated, or clothed with fine ſcales or fea» 

thers ; tongue ſpiral, and coiled up; body 
tary, 

IV. een: Inſects with four naked 
tranſparent, or reticulated wings; the tail in 
moſt kinds without a ſting. 

V. Hymenoptera, Theſe have four mem- 
branaceous 
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have the tail armed with a ſting. . 


wing: | 
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zoology, 'it is neceſſary to acquire a certain 
number of terms, without which, no real pro- 


orders are very numerous. 
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branaceous wings, except ſome fe ſpecies, | 
which are deſtitute of wings. The females 


VI. Diptera. Inſects with two wings, 
having allo a ane, or club behind each 


VII. ne Inſects ahh wings in 
either 1 1 3 
In ſtudying this, a as in every other part, oe 


ficiency can be made in the ſcience. The ge- 
nera of this claſs are characteriſed from certain 
parts of the animals, ſome of which have 
technical names, as the antennæ or feelers; 
elytra, or out ward caſes; roſtra, or mouth, &c. 
The head, thorax, tail, and other parts, are 


likewiſe occaſionally uſed to aſſiſt in forming 


the character. The ſpecies of + ati * ne 


CLASS VI. Vines,” q 


We are now arrived at the laſt a in hs 
ſyſtem of nature, which we are to conſider as 
divided by our author into five orders. Lin- 


næus a followed the method of Peyſone, 
. Juſſi? 
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Juſheu, and others, by introducing the coral 
and corallines into the animal kingdom, under 
the names of lithophyta and zoophyta. We 
ſhall likewiſe find the ſtudy of a very ſplendid: 
part of natural hiſtory preſenting itſelf to our 
view, in the examination of the orders of this 
clas. Conchology, or the ſtudy of ſhells, has 
long attracted the attention of naturaliſts; and 
diſputes have ariſen- reſpecting the proper me- 
tod of ſtudying the ſubject, The ſhells. 
themſelves, as. mere coverings, or parts of liv- 


mary attention in a ſyſtem of zoology. The 
animals as one whole fall under our conſidera- 
tion, and accordingly Linnæus has made con- 
chology a branch of en and not of mi- 
neralogy. 

The characters of the orders of this claſs 
are Ws" various. 

Inteſtina. Animals 1 naked, d del. 

inns of limbs. 

II. Molluſca. Animals Gan 8 


ie not included in a \ hell but furniſhed with 
as / ** 


ST _— — 


\Teflham.. Theſe are generally of the 
. order, but included in a ſhell. 


This 


ing animals, cannot certainly demand our pri- 
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+ This order compreliends the whole tribe of 
ſhells, conſiſting of thirty-fix genera, and 
above eight hundred ſpecies, diſpoſed accord- 
ing to a new method. The three firſt genera 
are called multivalves; the next fourteen bi- 
valves; and the remainder uni valves. 

IV. Lythophyta. Theſe animals are com- 
poſite. They are affixed to, and fabricate a 
fixed calcareous baſe, known ho. the name of 
coral. 
V. W Theſe a are likewife call 
eompoſite animals, and ſaid to reſemble a 
flower, and to ſpring from a vegetating ſtem. 

. Obſervations are yet wanting to aſcertain the 
two laſt orders with preciſion. It is confel- 
ſedly a matter of the greateſt difficulty to draw 
the line of ſeparation between the three king- 
doms. The gradations of organized bodies are 
ſuch as obſtruct preciſe definition. Animals 
may exift whoſe principle of life refides in z 
ſtructure of parts reſembling the organization 
of vegetables, as is ſaid to happen in the order 
Zoophyta; and it is not impoſſible to conceire 
that the real living Parts of an animal maſ 
Preſent themſetyes to our view in a form re- 


OY that 4 a vegetable, but it is hard} 
| poſlibl 
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poſſible to imagine, nay, it is diflbnaut to rea- 
ſon, to affirm, that the principle « of life can 
exiſt in unorganized matter, 

The polype 18 evidently an animal denten no 
reſemblance to a plant; and probably future 
attention and experience to this order may in- 
form us, that all the animals bitherto known 
under the name of zoophytes, are properly 
referable to ſome other claſs or order. The 
whole order conſiſts, according to Linnæus, of 
fourteen genera, of which nine are fixed, and 
the reſt locomotive ; amongſt the former are 
reckoned the iſis, or red coral, ſea fan, alcy- 
onium, ſponge, corallines, &c. Among the 
latter the polype, ſea pens, tænia, furia, and 
the microſcopical animalcula. This view of 
the genera will be ſufficient to ſhew the great 
defect of the order itſelf. For the greater part 
of the microſcopical animalcula, or animalcules 
des infuſions, as they are called, have been 
ſhewn by the Abbe Spallanzani, and others, 
to be diſtin animals, not always of the clafs 
of vermes. Some, indeed, have a very ſingu- 
lar appearance; but I believe none of them 
ae zoophytes. In the ſame manner objections 
may be made to the order of lithophyta. 
vor. 17, 25 T ATheſe 
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Theſe animals have been ſuppoſed to connect 


the animal and mineral kingdoms; and it 


muſt be confeſled, that they appear the laſt 
link in the chain of organized matter: but i it 


appears to me, chat naturaliſts have taken a 


ſuperficial view of the matter of fact, and de- 
ſeribed as lithophytes, ſubſtances which are in 


reality nothing more than the neſts of real 


animals. 2 
The genera of this order are four: the 

tubiporz, or. red tubular coral ; madrepores, 

or brain ſtones; millepores, and cellepores. 


In each of theſe kinds we obſerve certain 
pores or cells, apparently the receptacles or 


habitations of diſtinct, animals. The aſſem- 
blage which we view is not therefore to be 
conſidered as an animal, but rather as the 
fabrication of many animals, in the ſame man- 


ner as a ſhell is the work of a ſingle animal. 


The coral, in my opinion, properly ſpeaking, 
is no more a lithophyte than any of the pere 
in the order teſtacea. It muſt, however, be 
confeſſed, that this lubject i is at t preſent igvol 
ved in great obſcurity. 
But to return: the generical diſtinctions F 
the claſs of vermes are taken from a variety of 
| Pparticulas 
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particulars which deſerve our attention, In 
the inteſtina the genera are characterized al- 
moſt ſolely from the diverſity of the body of 


the animal. In the molluſca, from the body 


and feelers, called tentacula, and from other 


parts, D 


In the teſtacea, the dein de animal, the 
general differences among the ſhells them- 


ſelves, and principally the cardo, or hinge in 
the bivalves, together with the aperture in the 
univalves, furniſh the general character. 

In the lithophyta the inhabitant animal is 


conſidered with the form of the coral itſelf : a 


proof of Linnzus's opinion of the real nature 
of theſe animals, He conſiders the whole as the 
fabrications of different animals, and not as one 


whole animal itſelf. Have ſubſequent natural- 5 
ilts entertained the ſame ideas? 


In the z00phtya again the animal and the 


different forms of its fabrications lay. a founda- 
tion for the generic notes. 


T2 CHAP, 


9 SPECIES OF ALIMENT zxeLOED 


A VII. 


ON THE DIFFERENT sPECIESs OF AL IMENT THAT 
ARE EMPLOYED BY DIFFERENT ANIMATED 
SYSTEMS. 8 7 


The affin milating organs of di ferent Gem exa mined-f ber. 


"As and carnivorous animals in general, with relation 
to their food, and that of the human ſpecies in particular— 
the food _ W. to man — . c. r. 


By 8 a general review of the differen 
modes of ſubſiſtence in different orders of ani- 
mated beings, we ſhall find that they are natu- 
rally led to ſelect particular ſpecies of food as 
means of ſupport, and that it is for the moſt 


part obtained either from the animal or veget- 


able kingdom; water alone leeming to conſti- 
tute the principal exception. "It is from this 

natural propenſity which animals poſſeſs, that 
claſſifications have been ſometimes made of ani- 


mals into herbivorous and graminivorous, into 


carnivorous and omnivorous. It would how- 
ever appear that there is a great and ſtriking 
difference in the degree of aptitude to be digelt- 
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ed, which, the different articles of food ſever- 


ally poſſeſs ; ſo that a neceſſity ſeems to exiſt 


that an additional proviſion ſhould be formed, 
by means of which, the food that poſſeſſes the 


leaſt aptitude to be aſſimilated, ſhould be deſ- 
tined for the nouriſhment of the ſyſtems, 


| where the aſſimilating organs are moſt exten- 
five. It would therefore appear to be with a 
view to this end, that the aſſimilating organs 
of herbivorous animals in general are found 
more complicated 3 in their ſtructure, than thoſe 


of carnivorous in particular. 


of the Aff milating Organs of Herbi voro ur 


Animals, as the Cow, c. 


The food which herbivorous animals receive, 
after having been torn by the action of the 


inciſores teeth, paſſes through the cſophagus 


into a large bag, or paunch, which appears by 


the mode of its ſtructure to be very different- 


ly organized. The half which firſt receives 


the food is covered: over by a thick cuticle ; 


the other half is deſtitute of this covering, 


but is lined over by a mucous membrane, 
which ſecretes a large quantity of mucous 
matter. After the nutriment has been ſome 
time in this organ, a ball of food aſcends out 


Tree 


TT, of 


278 SPECIES OF ALIM ENT EMPLOYED 


of it and returns back into the mouth, where 
it undergoes a further proceſs of maſtication 

(chewing the cud, as it is called): it then paſ- 

ſes through the medium of the ceſophagus, by 

= the power of which it is forced into the ſecond 

or teticulated ſtomach, in fabric reſembling a 

honeycomb. After the food has been there 

ſome time, it paſſes into the third ſtomach. 

This is internally of a laminated ſtructure, like 

the valvulæ conniventes of the human ſpecies, 

or the inner ſide of a muſhroom. The moiſture 

which the food contained is ſqueezed out by 

the power of this organ; it is there formed into 

a bolus, from whence it proceeds towards the 

left ſide, into the fourth and laſt ſtomach. The 

fourth ſtomach is of a membranous ſtructure, 
having within a number of longitudinal rugæ. 
It is not until the food has reached this organ that 
it becomes prepared to undergo the final proceſs 
of aſſimilation. The alterations it undergoes by , 
the action of the three firſt organs, are merely 0 
to prepare and fit it for the action of the laſt, 
which ſeems deſigned to perform the fame 
purpoſe of aſſimilation as that of the human 
— 


| I 
x # Cows and horſes eat hemlock ; hares eat milk thiſtles; 


hogs fatten on henbane; quails on hellebore; and goats 
2 : 


r r 1 


If we examine the digeſtive organs of grani- 
vorotis birds, we ſhall find them equally com- 


aſſiſtance of the tongue into the celophagus, 
which is of conſiderable magnitude. The 


opens into the crop. The crop is of a glan- 
dular nature, ſecreting a fluid which is eſpe - 
cially deſtined to act upon the food, and aſſi- 
milate it to the nature of the ſyſtem itſelf . 
There is a canal that proceeds from the 


11 nates in the gizzard. 


than would kill an hundred men; a dog, more opium 
than would kill an unaccuſtomed man; while an ordinary 
doſe of jalap, of nux vomica, or a ſew. bitter almonds, 


7 would convulſe or kill him. Bitter almonds kill different 
I. kinds of birds likewiſe; and parſley is poiſon to parrots. 


lome animal, Vide the late Dr. Webſter's tracts, Xe. 


* There are * * birds, as pigeons, that ſecrete a milky 


is known by the name of pigeon's milk. 
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plicated in their ſtructure. After the food 
has been taken up by the bill, which is generally 
| blunted and hollow, it is conveyed by the 


cſophagus, after paſſing under the breaſt bone, 


crop, and which may be conſidered perhaps as 
a continuation of the ceſophagus, that termi- 


on 5 Aborſe e can 1 take more glaſs of antimony 


Indeed every animal and vegetable poiſon is the food of 


fluid for the purpofe of nouriſhing their young, and which 


T:4: . 
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The gizzard is muſcular and tendinous in its 
ſtructure: it is lined by a thick cuticle, and there 
is generally found within the internal ſurface 


(which is comparatively ſmall to the ſize of the 
organ itſelf) a number of ſmall ſtones which the 
animal picks up, and which ſeem to perform 


the office of teeth: they are commonly larger 
than the grain on which it feeds. The ſtrong 
muſcular fabric of which the gizzard is 


compoſed, performs the ſame office as the 


maſſeter and pterygoid muſcles. By preſſing 


upon theſe ſtones, and the ſtones upon the food, 


a proceſs of trituration is effected; the food 
is broken down, and more eaſily acted upon 
by the gaſtri: juice with which it is involved, 

It does not however appear that the digeſtive 


proceſs has even then taken place. The food 


is propelled from the gizzard into the true | 
digeſtive ſlomach, and from thence into the i in- 
teſtinal canal. The inteſtinal canal has a num- 
ber of inteſtina cæca, which appear to poſſes a 


digeſtive power alſo; for, if the food be exami- 


ned which is in them, it ſcems to be much fur- 
ther advanced in the proceſs of aſſimilation 


than that which is in the inteſtines. Nor do the 
aſſimilating organs alone ſeem more complicated 


in herbivorous and graminivorous animals than 


in 
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in carnivorous, but the inteſtinal canal alſo: it is 
in them infinitely larger, and better calculated 
to receive an additional quantity of fæculent 
matter, and to accommodate itſelf to the de- 


compoſition which it 2 chan that of 
carnivorous animals, 

On the contrary, if we examine the Jigett- 
ive organs of carnivorous animals, we ſhall 
find that they are more ſimple, becauſe the aſſi- 
milation of animal food is ſooner effected, and 
does not ſeem to require a proceſs ſo elaborate 
as that which we have deſcribed. 

In Bird of a carnivorous kind, like the eagle, 
hawk, cormorant, crow, raven, &c. the ceſopha- 
gus in them does not terminate in a crop, but 


in a membranous ſtomach, ſomewhat ſimilar to 
the human; and the inteſtinal canal, inſtead of 


being proportionably long, is relatively ſhort. 

The ſtomach of carnivorous quadrupedi, al- 
though more capacious, is marked with the ſame 
ſimplicity in its fabric : it is of the ſame nature 


as the human ſtomach; although it is probable 


that the aſſimilating powers it contains are far 


ſuperior to our own, The neceſſity of this 


will be apparent, if we refle& on the crude 


and living ſubſtances which theſe animals prey 


and feed upon, and the amazing powers theſe 
organs 
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organs muſt conſequently poſſeſs, not only to 
be capable of deſtroying the living and active 


which prove that various ſerpents ſwallow 


where the proceſs of aſſimilation completely 
takes place. Pigs and deer are frequently de- 


have been known to devour a young buffalo. 
which they feed; it paſſes through the œſo- 
Phagus, which appears to be a mere partition 
from the mouth into the ſtomach, which is 


i animals is ftrongly marked by the facility 
they poſſeſs of converting to their own nature 


powers of thoſe ſubſtances, but to affimilate 
them afterwards to the nature of the ſyſtem, - 
There are many well authenticated facts 


whole animals of prodigious magnitude, and 


voured by them; and it has been mentioned 
that the large Boa ſnake and the copra de capello 


_- Snakes ſwallow in one morſel the food on 


yore large, and e e of . diſ- 


The W power of he tes cider 


ſubſtances of the moſt ſimple kind, in a man- 
ner ſufficiently perfe& to anſwer the ot 
of evolution and of reſtoration. 

It is unneceſſary for me again to relate 
the experiments which Dr. Fordyce made 


upon fiſh, — animals of a carnivorous nature. 
Although 
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Although they were deprived of animal food 


altogether, the aſſimilating powers of their 


ſtomach were ſufficiently ſtrong to convert the 
water and air on which they fed, into .chyle; 
and which anſwered every purpoſe for which 
it was deſigned. The mouth of fiſh, which is 


generally very large, terminates in the œſopha- 


gus ; the œſophagus itſelf is extremely ſhort, 
and opens into the ſtomach, an organ which 


in them is of very conſiderable magnitude. 
On examining the ſtomach of different fiſhes, 
it is very common to find within it a quantity 
of milky fluid, exactly reſembling chyle, and 
which ſeems to ſhow that the chylopoeſis 
takes place more completely in this order of 
beings than it does in thoſe of a higher claſs. 
They generally {wallow their food whole, and 
it is conveyed into the ſtomach without pre- 
vious maſtication. It is curious to obſerve in 


fiſh the magnitude of the ſtomach and the 


ſmall ſize of the inteſtines, there being three 
convolutions only. In the cartilaginous fiſh 
there is an appendix cæci, which ſeems evidenily 


to act upon the aliment which the ſtomach had 


not completely aſſimilated, and to finiſh what 


cu ar 
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the ſtomach had n ; 1t is of a very folli- 
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cular WY and ſituated about two inches 


exiſts in the inteſtinal canal, although the con- 


beings, that, if it were not for the protecting 


ephemeris ofa day, it would inſtantly terminate. 


A NATURE OF THE ro 


from the anus. 

In the bony fiſh the: Rosch any to na 
ſeſs the fame relative magnitude; and the ſame 
proviſion for the final aſſimilation of the food 


ſtruction is ſomewhat different: inſtead of an 
appendix cæci, there are a number of ſmall in- 
teſtina cæca attached to the ſmall inteſtines, 
and where the food undergoes © a more perfed 
and complete * 


07 the Nature of 1 the F cod deflined for the te 
of Man. 


Such is the total indigency of ths banks 
ſpecies, and of the higher order of animated 


and foſtering care of their parents, their exiſt - 
ence would no ſooner begin, than, like the 


The offspring of vegetables are ſeparated from 
the parent ſtock bythe rude blaſts to which they 
are expoſed, and ſubſiſt totally independent of 
them. The ſame ſtate of independence ex- 
iſts in fiſh, and the whole of the inſect tribe. 
This ſtate progreſſively decreaſes as we proceed 


from birds to. the higher order of animals. 
: ; The 
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The lower order of theſe poſſeſs, for the 
moſt part as ſoon as born, the powers of loco- 
motion, and therefore are capable of going in 


ſearch of food z but the higher orders are to- 


- tally helpleſs of themſelves, and wholly de- 


pendent on the nber for nouriſhment _ 


ſupport. 


Different therefore are is ends Sack the 


Deity has in view in the generation of man and 

the other orders 'of animated beings. Thoſe 
that have not the power of providing for 
themſelves, are protected and provided for by 


the parents; ſo that, in the moſt rational ſyſ- 


tem, the mother not only affords nouriſhment 
to her offspring before, but after it is born. 


The organs that are allotted this office are ſi- 


tuated in the thorax upon the pectoral muſ- 
cles: ſoon after parturition is accompliſhed, 
the mammz receive an increaſed ſupply of 

blood, which they ſeparate and convert into 


milk: the glands, which are eſpecially allotted 


this office, have their actions excited and con- 


tinued by the irritation which the nipples re- 


ceive, and which the lips and tongue of the 
infant are deſtined to impart. 


Such is the ſenſe of want which the infant 
4 3 feels 
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rum and coagulable lymph of the blood, ab- 


3 
8 * 4 


ſeels as ſoon as it is born, that it is inſtine- 


tively led to move its lips, in ſearch of the 
nouriſhment ſo congenial to the nature of its 
frame. It is unneceſſary to give a chemical 
analyſis of the properties of milk: it is ſuf. 
ficient for me to ſay, that it is of a bland 
and agreeable taſte, of a white colour, and, 


when in its pure and healthy condition, deſ- 
titute of any acid or alkaline properties: it 
ſeems in fact principally compoſed of the ſe- 


ſtracted of the red globules. It is this food 
which appears eſpecially fitted for the ſupport 


of the infant ſyſtem, and that poſſeſſes the 
ſttrongeſt aptitude to be acted upon by the in- 
fant ſtomach, and aſlicilated te to the nature of 


the infant frame. ent! 
When we reflect on Fa 3 of * 


gums in the infant ſtate, no doubt can exiſt 
but that aliment of a fluid kind is beſt fitted for 
the ſubſiſtence of the infant. There are vari- 
ous ſources from whence aliment of a ſimilar 


nature may be obtained; it is produced by the 

breaſts of all the females of the mammalia claſs 

after parturition, 1 When there is a deficiency 

ol the mother's milk, that of cows, of pour, 
| an 
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and of Aſſes 18. er ſubſtituted in its 
fend, moe ad; mod 
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There are very few parents who have not cauſe to 
deplore the pains and concomitant danger that attends 
the teething of their children. I cannot avoid, in this 
place, moſt ſtrongly urging the more frequent practice of 
lancing and dividing the gums, when ſymptoms ariſe that 
ſeem to proceed from the ſhooting of the teeth. I ſpeak” 
from the very frequent good effects I have ſeen it pro- 
duce. I ſhall however relate the caſe of one of my own 

children, as in none have I ſeen the effect more ſtriking. 
He was a boy ſeven months old, of a healthy conſtitution ; 
| he was ſeized with fever, accompanied with conſiderable 
pain: although he uſed to put his fingers to his mouth, 
there neither was any appearance of teeth, nor were his 
gums any way ſwelled. The fever increaſed : on the ſe- 
cond and third day, ſymptoms of inflammation of the lungs 
came on, with exceſſive reſtleſſneſs manifeſted by con- 
| ſtant lamentations and cries. I bled him with leeches, put 
him repeatedly in the warm bath, gave him frequent doſes 


, of antimonial medicine to produce perſpiration, with di- 11 
8 luting drink, and applied a bliſter to his cheſt. All my en- | | 
deavours ſeemed of no avail ; the fever and peripneumo- Fi 
F nie ſymptoms increaſed; and I am ſure that for three || 
Ir days together he was but a few hours without crying, al- 
je though I tried to compoſe him by means of an opiate. 
10 The caſe became ſo urgent, that although the gums did 
y not appear ſwelled, I determined in the middle of the 
4 ſifth night to try what effect the lancing of them would 
7 


Produce. I divided the ous * cover the two upper and 
| lower 
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It cherefere unqueſtionably appears, that 
the human ſpecies, from the moment of its 
creation, is naturally deſtined to ſubſiſt on ani- 
mal food: it might conſequently become a queſ- 
non, whether we do not deviate from the path 
which nature has pointed out, when we al- 
low infants to feed upon ſubſtances that are 
produced not by the animal but by the vege- 
table kingdom; and whether it were not bet- 
ter to liquefy animal matter in the form of 
broth, as a ſubſtitute for milk, than have re- 
courſe to the various farinaceous ſubſtances 
that are in common uſe. 
| Upon a ſubject ſo univerſal as this a geen 
variety in opinion will naturally exiſt; and 
it is certain, that in very many inſtances 
farinaceous food will prove bughly nutriticus. 


lover inciſores very SS puſhing my 8 PG until 
I felt it reſiſted by ſome ſolid ſubſtance. In ſive minutes, 
the child that had fcarcely ceaſed crying for ſeveral days, 
| became tranquil; he fell into a moſt profound fleep, a fine 
perſpiration came on, the fever and peripneumonic ſymp- 
toms went off, and in two days he was perfectly recovered, 
| weakneſs alone excepted. As I never ſaw a more ſtriking 
effect produced, I hope I ſhall be pardoned for having dwelt 
upon it; but when caſes like this ſo very commonly oc- 
cur, the plan cannot be too generally recommended. 
„ ä ws I am 
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I am ponribced: that it has a uch ſtronger 
tendency to undergo a ſtate of decompoſition 


the powers of aſſimilation, than food of an 
animal nature; and that to weakly children 
animal food is preferable to vegetable. 


the aliment of every kind which he receives. 
In the country, where the air is pure, and the 
blood has abundant ſources of melioration 
from the lungs, the ſtomach not only poſſeſſes 
greater power of converting the ſubſtances it 
receives, but the neceſſity does not exiſt that 


aptitude to be ated upon as in town, where 


lame ſource of amendment. It is on that 


would ſtarve them in large cities; and how- 


tritious to the one, I am convinced that wine 


DESTINED FOR MAN. a 289 


and aſſume its chemical changes, by reſiſting 


When we reflect on the various ſituations 
which man chooſes for his habitation, no doubt 
can exiſt but. that this circumſtance alone will 
cauſe a great variety in the effect produced by 


thoſe ſubſtances ſhould' contain ſo ſtrong an 
the impure air deprives the blood of the 


account; chat! in the country, where the air 18 
pure, children thrive upon food which 


ever true it may be, that water may be nu- 


. | and 
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other. I am ſatisfied, from the obſervation I have 
been able to make, that it is an erroneous 


n 
8 fs 


debar them from the habit of eating animal; 
to make them take water for their drink, and 
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table plan; I ſhould ſay, that it is the cauſe 


matien of the cheſt, prediſpoſing the ſyſtem to 


the effects of which are more eſpecially felt by 


fexes, of glandular and ſcrophulous ſwellings, 


miljes alone. Two women and four children that were 


there had the ague habitually. and gonſtantly.upon them | 
and on enquiry, I found that they lived with the utmo 
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and fermented liquors are very proper for the 
plan to feed children on vegetable food, and 


prevent the moderate and temperate uſe of 
beer or wine. If I were afked what are the 
deleterious effects produced by the vege- 


of chilblains, of rickets, of the imperfect for- 
mation of bones, followed by a mal- confor- 


phthiſis ; of mal-conformation of the pelvis, 


the female fyftem ; that it is the cauſe, in both 


15 We 


* It fell to my lot lately to go to Old Hampton, a low | | 
uncultivated ſpot on the Eſſex ſhore, inhabited by two . 


penury, and principally. on vegetable food. The met 
uſed to have the ague occaſionally alſo; "Hts 
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We can form but vety imperfect notions of the 
power which the human ſtomach poſſeſſed in the 
early ages of the world, when mankind exiſted 
in a ſtate of. purity and virtue, from what it 
does at this time, when the human frame has 
been gradually weakened by the hereditary 
vices of ſucceeding generations *, There is 
another ſource of debility of a more conſiderable 
kind: I mean the various mental occupations 
which naturally proceed from men in ſociety, 
and the congregation of mankind in collected 


doubt but that theſe cauſes contribute in an eſ- 
pecial manner to weaken the powers of the 
human frame, and to impair the functions of 


Prejudice againſt che bark, that the very mention of it 
[thought would produce a ſhivering fit. 


In the earlieſt ages of the world, before the deluge, it 
Ppears that man was deſtined eſpecially to live on vege= 
table food. In the firſt chapter of Geneſis, ver. 29, God 


mok 10 to Adam, © I have given you every herb bearing ſeed 
A vbich is upon the face of all the earth, and every tree, on 


which is the fruit of a tree yielding ſeed z to you it ſhall be 


Va there 


habitations or towns, &c. There can be no 


the aſſimilating organs. In ſavage life, where 


they could procure gin, or other ſpirituous liquors, it 
put off the patoxyſm for ſeveral days. Such was the 
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there is a population without ſociety, and ani- 
mal powers without mental exertion, the ſto- 
mach ſeems to be equal in power with that 
of the different animals J have mentioned. It i 
the common practice for the inhabitants that 
border on the Orange river in Africa, to colle& 
round the carcaſe of a whale that may have 
been driven on ſhore, and to remain near it un- 
til the whole has been devoured, without any 
culinary proceſs whatever. We have alſo the 
authority of Mr. Bruce for ſtating that it is the 
practice of the Abyſſinians (a barbarous and 
ſavage race) to live upon animal food, crude 
and unprepared *®, It does not however ap- 


* In Abyſſinia (if we may credit Mr. Bruce) the amuſe- 
ments of the gentry, during the rainy ſeaſon, conſiſt in 
convivial meetings of both ſexes, who are no ſooner aſ- 
ſembled and ſeated round the dining- table, than 4 large 
ox or cow is brought in alive, and faſtened to the wall; 
whilſt a number of ſervants immediately fall to cutting 
up its moſt fleſhy and tender parts, and diſtributing the 
ſlices to the company. Every gentleman being ſeated be 
tween two ladies, is immediately fed by the obliging fe- 
males, who wrap up a mouthful of meat firſt in pepp® 
and then in taaf bread, and cram it down his throat til 
his appetite is fully ſatisfied ; after which the gent|en® 


feed the ladies in return; the while the poor bleeding 
822 8 : 
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pear, that food of this deſcription is either ſo 
grateful to the appetite, or equally eaſy of aſ- 
ſimilation, as that which has undergone a cu- 


it is marked and characterized, and which con- 
ſtitutes the bond of its different parts, weak- 


eaſily acted upon, and conyerted by the aſſi- 
milating organs of the ſyſtem which it is . 
tined to nouriſh, . 

It is probably with a view to this end, that 
the whole of the culinary art has been origi- 
nally eſtabliſhed. Thus it is by a culinary pro- 
ceſs, that farinaceous matter, which can preſerve 


© Wl its living properties for years, ſoon after it 
in b 1 (C1 

if. has been formed into a paſte and baked or 
rg; MI boiled, ferments in a few days. It is by the 
fame means that the bond of eſculent vegetables 
N is weakened, and made fitter to be acted up- 
be en by the ſtomach; that ripe vegetables are 
fe. more nutritious than unripe; and, finally, 


to keep his fleſh tender the while their maſters feed; after 
which they ſhare the carrion among themſelyes. 


linary proceſs. It ſeems neceſſary that food, 
whether it be of an animal or of a vegetable 
kind, ſhould have the living power by which 


ened and abated, in order that it may be more 


mal bellows in vain to the ſervants, who prolong his liſe 
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thoſe whoſe vegetative powers are totally ex: 
hauſted than when they continue, as WN e 


grapes, dates, &c. ce. 


It is that great claſs of b called gra. 
nina, which may be confidered in an eſpecial 
manner as poſſeſſing properties of a nutritious 
nature; it is by them that the various farina - 


ceous ſubſtances we uſe are particularly pro- 
duced. It is generally ſuppoſed, that rice for 
its bulk contains more nutritious matter than 
wheat, or any other of the ſame claſs. This fa- 


rinaceous matter exiſts, although perhaps in 
an inferior degree, in the ſeeds of moſt plants; 


in barley, rye, melons, cucumbers, nuts, apri- 
cots, peaches, &c. ; and it has been found 


that the ſtems of the palme contain a fa- 
rinaceous matter, which is highly nutritious, 


called by us ſago. Farinaceous matter alſo 


abounds in the root of the potatoe, in the 
root of. the bunium, VOOR Yam, 
Ke. we” 

The ſaccharine matter ale which. fruit 


contains is found both grateful. to the taſte 


and nutritious to the ſyſtem, Hence it is 
that the Grecians live principally upon ligs; 


in ſome parts 1 Africa upon dates; ad 


1 5 2 grape 
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grapes cobfiitte a endende proportion of 
the diet of the poor inhabitants of e 
and Spain *, 

It is not theſe. ſabſiances na hat: are 
nutritious. Vegetable juices, and under cer- 
tain circumſtances it is probable the whole of 
many vegetables, poſſeſs the aptitude to be 
digeſted, and conſequently to afford nouriſh- 
ment.to the ſyſtem. It is however too di- 
greſſive for me to examine them. 

However inferior in point of nouriſhment 
vegetable food may be to animal, no doubt 
can exiſt but that it 1s equal to the taſk of ſup- 
porting the human frame. The whole tribe of 

Gentoos live entirely upon it; although it is 
very certain that they are weaker than thoſe who 
live upon animal matter alſo. That this is a 
fact, is proved from hence, that the /oldier caſt, 


* The officer who took poſſeſſion of the St. Salvador 
del Mundo, in the late brilliant action off Cape St. Vin- 
cents, aſſured me that there were only eight barrels of 
beef and pork on board, and which were deftined for the 
| life of the ſick : but that the crew in general, amounting to 
1100 men, always fed upon boiled beans mixed with a 


tertain proportion of oil of oliyes, ang occaſionally 
{mall allowance of fiſh, 
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which are allowed to eat animal food, are far 


their bones are more ſolid, and contain a much 


is adequate to the taſk of nouriſhing the hu- 
after the organs are ſufficiently evolved, a mix- 


can be adopted. Regard, however, muſt be had 


ed their acme of perfection, animal food is 
preferable to vegetable. During the period of 


not only green vegetables ought to be avoided 
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more robuſt, and capable of undergoing greater 
bodily fatigue, than thoſe who live on vege= 
tables alone and! am credibly informed, that 
their muſcles are not only ſtronger, but that 


larger quantity of earthy matter. 
Seeing then that each kind of food bee 


man frame, we may from thence preſume, that 
ture of both forms the beſt ſpecies of diet that 


to the particular period of life. In infancy, 
before the organs are evolved, and have attain- 


youth and manhood, whilſt the whole of the 
ſyſtemis in the fulneſs of its health and ſtrength, 
amixture of both becomes moſt congenial and 
ſalutary. But as the period of old age advances 


and condemned, but even thoſe that are per- 
fectly mature ſhould be ſparingly admint- 
ſtered. It is animal food that is ſuſceptible of 


eaſy maſtication, or that has been liquefied 
unto 


ä—y—— — — —Üä84Uä—— SIED 7 LIED, nd” rags 


Into broth, that ought to conſtitute the diet 
of the convaleſcent or the decrepid; for thoſe 

who are in the decline of life, and whoſe ſyſ- 
tem is verging to decay. A period does arrive 


minute ſolid food; when the organs of de- 
glutition can ſcarcely ſwallow it, and when the 
aſſimilating organs cannot convert it: ſo that 
liquid food alone, and that which poſſeſſes the 
ſtrongeſt poſſible aptitude to be ated upon, 
ought to be employed. It is then that the cor- 
dial effects of wine are felt, and more eſpe- 
cially thoſe of brandy, &c.: and if the ſto- 
mach have not the power, at the laſt period of 
old age, of acting upon and aflimilating the 
aptitude which brandy poſſeſſes, the caſe may 
be confidered as deſperate indeed. The aſ- 
ſimilating powers of the ſtomach are then ſo 


the diſſolution of the WHO! is the ultimate 


e- change that is produced. 
li- It is probably owing to hs total loſk of ori- 


ginal living properties, that the fluid which is 
given out from vegetables by the firſt proceſs 
„ 9 
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in the latter ſtage of the natural life of man, 


when the organs of maſtication cannot com- 


weakened and exhauſted, that the total ceſſa- 
tion of organic action very ſoon enſues, and 
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of ernientaticn poſſeſſes ſo Rrong an aptitude 
to be acted upon, and aſſimilated by the ſto- 
mach to the nature of the ſyſtem, Where the 
vegetative power in the food is weak, its ap- 
titude to be digeſted is proportionably ſtrong; 
where it is deftitute of all original living cha- 
rafter, the living power of the ſtomach can 
more readily convert it. By this proceſs of 
fermentation we have wine and brandy pro- 
duced from grapes. rum n ſugar, and t 
T 1s fron the privation of al ſenſible quali- 
ty, that water poſſeſſes alſo the aptitude in fo 
ſtrong a degree to be aſſimilated. Deſtitute, 
however, as it is (as far as we re able to judge) 
of any nature common with the animated ſyſ- 
tem; it would appear from thence to be un- 
equal to the taſk of affording it a ſufficiency 
of ſupport when given alone, although it be- 
eomes the beſt medium in which animal or 
| an matter can poſſibly be conveyed. 
It is the vehicle in which a variety of herbs 
are infuſed, and which conſtitute a major par 
of our aliment, more eſpecially tea, However 
grateful and ſalutary it may prove to thoſe 


who enjoy a plenitude of health, and who have 
/ Ts an 
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an appetite for ſolid food, and a ſtomach ſuffi- 


ciently ſtrong to aſſimilate it; I am notwith- 


ſtanding | convinced, that in "wn babits, and 
more eſpecially in thoſe who are afflicted with 


weak diſeaſes, tea, and eſpecially green, is ex- 


tremely pernicious, being inſtrumental in de- 
bilitating and relaxing the habit, in increaſing 
the irritability of the nerves, weakening the 
energy of the mind, prediſpoſing it to hy- 
pochondriaſis, and the ſtomach to dyſpepſia. 


I am convinced that it is a very general cauſe 


of nervous and dyſpeptic complaints amongſt 


the ladies, and amongſt thoſe that are expoſed, 


to fatigues either of mind or body, more eſ- 
pecially whilſt they are nurſes, 
During the time of good Queen 3 


ſurloin of beef and a cupful of nut- brown ale 


uſed to conſtitute the breakfaſt of all, from 
majeſty itſelf down to the lower claſs: at pre- 
ſent, tea is the common article of diet. 


It was from a perſuaſion. of the deleterious . 


effects it produced, that the late Jonas Han- 


way, a man whoſe memory for patriotiſm and 
benevolence will be long remembered, wrote 


a Diſſertation againſt its uſe, exclaiming in- 
lignantly of his countrymen, 


Is 
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s this'the breed, were ſuch as theſe, | 
Aft guelt'd the proud Heſperides ? | 


It is peine for me to go any farthes | in 
the article of diet without ſwelling this volume 
beyond the limits which IL. deſign. I have 
gone over it in a curſory way, merely with a 
view of connecting the different parts of the 
ſubject I am now endeavouring to explain. 

Although the manner in which the body 
ought to be clothed is not immediately con- 
nected with the ſubject, I think ir proper to 
Nate, that in this country a very erroneous 
opinion prevails, which in its application to 
practice is extremely detrimental, It is gene- 
rally chought that thin clothing has a tendency 
to harden the ſyſtem and make it robuſt; and 
on the contrary, that warm clothing relaxes the 
habit, and makes it more ſuſceptible to be af 
fected by the viciſſitudes of the weather. From 
every obſervation I have been able to make, 
I am convinced that the infant ſyſtem is chil- 
led and clipped in its growth by expoſure to 
cold; if not ſufficiently clothed ſo as to be 
protected from its influence, or from the ſud- 
den changes which the weather undergoes 
** clothing is the cauſe n, ladies are ſo 

readlly 
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readily acted upon by the cold, fo frequently 
attacked with catarrhs, and that phthiſis pul- 
monalis is more uſual in this, perhaps, than 
in any other country. It is by warm clothing 
alone, not partially but generally applied, by 
flannel waiſtcoats and drawers, &c. that the 
ſudden change of temperature can be reſiſted, 
and the ſyſtem itſelf protected rom! its delete- 
rious effects. 


| OF MANDUCATION 

| | 

| OF MANDUCATION AND DEGLUTIPION—or Tür 
TEETH, AS THE AGENTS BY WHICH THE 8EN- 
| 


| SIBLE PROPERTIES of SOLID FOODS. ARE DE- 
| STROYED, WITH RESPECT 10 BULK on 
 aVANTITY. Cs | 


_y ET eee 


| The food comminuted by maflication, acted upon by the ſaliva, 
and reduced into a pultaceous maſs—propelled through the 
| eſophagus into o the N or organ of 40 milation, Sc. Sc. 


— 


Ir. is by the ſenſe of want which every ani- 
mal feels, that it is inſtinctively led to employ 
the organs with which it is endowed, as 
means by which thoſe wants can be relieved. 
By the eye we behold objects, by the olfac- 
tory ſenſe we have cognizance of their fla- 
vour, by that of taſte we decide whether they 
1 be congenial to the nature of our frame. The 
ſenſations which the organs feel are propa- 
gated to the brain, in which conſciouſneſs is 
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ö produced. It is by the energy of the brain 
| that the voluntary muſcles are made to act, 
| and tood of different kinds is received and 


. conveyed 
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conveyed into the mouth. It is therefore ne- 
ceſſary, to point out the different means by 


action of the digeſtive organs. Solid food is 
comminuted by maſtication, and its tempera- 
ture accommodated by deglutition. Theſe pro- 
ceſſes, however, are only preparatory to the 
proceſs of aſſimilation which it Is ARE to 
undergo, 


moved, and the conſequent impreſſion that is 


produced on the fond by *. motion aß the 
teeth. 


ſible qualities which food contains to the ſtate 


that we. find 3 difference in the evolution 


tication are deſtitute of teeth, and conſequent- 
ly unable to maſticate food of a very ſolid 
kind, and the Organs « of deglutition ſeem eſpe- 
Cally calculated to convey food either of a 
* OT of a Pultaceous eonſiſtence. ee 
In 


AND DEGLUTITION: zez 


which food is fitted and prepared for. the 


The 3 by which e 18 ; effected, 


principally depends on the action of the vo- 
luntary muſcles by which the lower jaw is 


It is with a view of 8 the 5 


of growth which the ſtomach has ſuſtained, 


which the organs of maſtication undergo. In 
the firſt months of infancy the organs of maſ- 


3% rs run rzeril. 


In proportion as the evolution of the ſtoa 

mach becomes deve loped, and its powers in- 
ereaſe, the capacity to maſticate ſolid food 
progreſſively takes place, and the evolution of 
the teeth conſequently enſue. 

It is by contemplating the relation that fab- 
| fiſts between the means and the end, between 
the inſtrumental and the final cauſe, that we ate 
capable of conceiving and of beholding the 
beautiful harmony that ſubſiſts between all 
the parts of the ſyſtem, with s a view to * "_ 
fection of the whole 15 
Tube firſt ſet of teeth are not dit very "= | 
lieate in their ſtructure, but limited in their 
duration; they periſh and decay, and a ſecond 
more ſolid and mote durable that the former 
ſucceeds. | In the decline of life, when the 15. | 
tem is verging to decay, the teeth ſympathize 
with the nme in ee de ney 1110 fall 


In proportion as we COP of the _ 
advances, and as it becomes capable of ſupport- 
ing the effe& of mental energy, and of per- 
forming voluntary action in a greater degree, 


a a necellity ſeems evidently ro exiſt, that it 
nau 


1 
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ſhould be capable of acting upon food of a more 
| ſolid nature. It is with a view to this end, 
that a proviſion is made by the exiſtence of 
teeth. In the foetus they ſubſiſt in an em- 
bryo condition only, and for the firſt ſix or 
eight months of the infant ſtate, during the 
time that it ſeems deſtined to live by ſuction, 
they are inbedded in the alveoli of the jaws, 
without having pierced the gums, or the cover- 
ing by which they are enveloped. After this 
period their evolution ſeems evidently to ad- 
vance, and a conſiderable interval enſues before 
the whole ſet has made its appearance“. The 
teeth have been divided into three ſpecies. 
The four front teeth in each jaw are called the 


* In the intemperate and diſeaſed, and eſpecially the 
diſeaſed from intemperance, the teeth ſeem to ſympathize 
in an eſpecial manner with the parts affected; they de- 
cay and decompoſe, they die and become fœtid. The 
decompoſition which the teeth ſuffer by death, is ſtrongly 
Illuſtrative of the living and preſervative power they be- 
fore enjoyed. It is by virtue of this living power that the 
practice of tranſplanting teeth is founded. The inoſcu- 
lation that enſues cannot take place between living gums 
and dead teeth, nor between living teeth and dead gums, 
but between living parts altogether with each other. It 
was by virtue of this tendency that living parts have to 


unte, that Mr. Hunter inoſculated living teeth upon.the 
comb of a cock, &c. &c. 


VOL, 11, 2 inciſores, 


9 — 
————— enact 


. — ˙ TL i wa a ret 
F 


306 Or THE TEETH. 


inciſvres, or cutting teeth: on eack fide of theſe 
there is one tooth, which, from its reſemblance 
to a dog 5, is called the eanine or dog tooth; and 
ina yr on each ſide of theſe there are fur grind- 
ing teeth, or dentes molares. The imeiſores firſt 
make their appearance; at two years of: age, the 


two molares, or canine teeth, generally evolve, 


in All twenty in number, viz. eight e 
1 molares, and four canine. 
Theſe are the inſtruments which are defined 
to comminute ſolid” food, in order that it 
may be fit for the ſtomach to aſſimilate. 
Theſe teeth, however, are very delicate in 
their fabric and appearance, and therefore 
are called milk-teeth: about the ſeventh or 
eighth year they progreſſively crumble and 
decay. A ſecond ſet, more durable, more com- 
pact, and more extenſive, ſupplies their place. 
The ſame number of inciſores and canine are il 
replaced, but there are four molares added to 
each Jaw-z and after the age of puberty - has 
been attained, there are two more added to 
them, completing i in all thirty-two. 


4. Is the healthy and temperate, theſe teeth > 
are deſtined to continue firm and undecayed 
a 


ns. the long . of a long life, for the 
 purpoſ 


F TRE SALIVARY GLA NDS. 307 


purpoſe» of dividing the Rae n 
whiph ſolid matter cotitain. 


0 the ſelivary. Glands, F by which the - ſenf ble 
Properties. Wn Fi ood are mod; ified with reſpet 
1% Reality. 110 
While che ſenſible optics of le food are 

deſtroyed bythe proceſs of maſtication, the qua- 

lities it contains undergo ſome modification, by 
the action of different fluids, which are per- 
petually diſcharged into the mouth from ſeve- 
ral glands: theſe glands are ſix in number, 
the two parotid, the two ſublinguales, and the 
two ſubmaxillary, whoſe excretory ducts open 
into different parts of the mouth. It is proba- 
ble that liquid food, of a bland and mild nature, 
has not the power of exciting them to act; it 

is ſolid food alone, or liquid food, which ol 

ſeſſes ſenſible properties in an high degree, 

that cauſes them eſpecially to act, and by that 
ation to produce mucus and ſaliva. 
That the ſenſation which the nerves expe- 

Tience in conſequence of this ſtimulus, is the 

cauſe by which the glands are excited to act, 
ſeems evident from the effect of imagination 
alone ; they continue torpid, or become active, 
— 2 in 
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in proportion as the mind alone dwells upon 


objects that either diſguſt or pamper che appe- 
tite. They become torpid by hunger, by diſ- 
eaſe, and certain paſſions of the mind. They 


become excited by the ſalaciouſneſs of the ima- 


gination: ſecretion enſues, and a plenitude of 


faliva flows into the mouth, more eſpecially if 


it be aſſiſted by the proceſs of manducation, 


Various attempts have been made to aſcer- 


tain the quantity of ſaliva which is produced du- 


ring each meal: it is however very evident, that 
it muſt vary ſo much under different circum- 
ſtances, as to render the calculation very un- 


certain. In its natural and healthy. ſtate, it is 
a clear inſipid fluid, deſtitute of any ſen- 
ſible properties, and, as far as we are able to 
judge, incapable of acting upon the food by 


virtue of any chemical qualities it may contain: 
by chemical analyſis it is found to be compoſed 
of ſerum, of a colourleſs mucilage, and ſome 


ſaline matter involved in it. The ſaline matter 
2 appears to be principally ſea ſalt, becauſe cubic 


cryſtals are evidently to be ſeen in the reſiduum 
after evaporation. Thereare other cryſtals again 


that are double pyramids, each of four ſides 
| —cryſtals the ſame in form as thoſe of common 


en, 
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ſl ammoniac. It is however very evident that . 

in an healthy ſtate theſe ſalts are in a latent 
condition, becauſe the ſaliva is altogether in- 
fipid. On the contrary, when a morbid 
ſecretion enſues, when the ſaliva is in a ſtate 
of decompoſition, theſe ſalts, which the ſaliva 
involves, act by virtue of their ſenſible and 
chemical qualities, imparting to the taſte a 
ſaline ſenſation. Erroneous however muſt be 

the idea of thoſe who take the morbid condi- 
tion of parts as the teſt by which they are to 
explain the manner how the healthy actions 
are carried on. 

Wiſhing to aſcertain ht the faliva had 
any ſolvent effect upon the food, and whether 
it ated by virtue of its fluidity alone, I made 
the following experiments: I received into a 
glaſs four ounces of ſaliva (from a lady who 
was ſeized with a ptyaliſm, after ſcarletina, al- 
though ſhe had not taken a particle of mer- 
cury), and four ounces of diſtilled water in 
another glaſs, and put in each one cubic inch of 
bread. In twenty-four hours, the bread that 
was immerſed in the ſaliva had ſuſtained a 
pretty copious precipitation. The precipita- 

tion, which was apparently of a white How 


X 3 ery 
L- 
\ 


to the olfactory ſenſe an acid flavour. 


ments (the ſaliva I obtained from a patient 


mercury). It ſeemed to me that the meat 
which was in the ſaliva was much ſofter for 
the two firſt days than that which was in the 
water, although in both it ſeemed to preſerve 
its ſweetneſs: on the third day, the ſaliva be- 
gan to be ropy, and the meat to ſtink. On 
the contray, the fleſh which was in the water 
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ery natute, was conſiderably” increaſed at the 
termination of the third day; the whole 
ſeemed. to preſerve its ſweetneſs: on the fifth 
day the ſaliva became ropy, an extrication of 
air took place, aging out an nen dons. 
(Thermomer 60. Ho- 
The bread which was immesſodd i 15 path Wa- 
ter continued unaltered for the firſt twenty- 
four hours; in forty-eight hours a ſmall quan- 
tity of farinaceous matter was precipitated; 
2 matter was then eruitated-nparing f 


I expoſed two bits of raw mutton to ſaliva 
and diſtilled water, as in the former experi- 


who had a ptyaliſm from the exhibition of 


did not ſeem to have undergone ſo conſiderable 
a change; it continued freſh for two days 
more. I expoſed different kinds of meat, 

dreſſed 


drefled in Are ways, to the action of ſa- 
liva; and in all I found that it was always 
conſiderably ſoftened before it gave out any 

vapour. That the ſaliva does poſſeſs a ſol- 

vent property in a flight degree, is alſo proba- 
ble from the action which it exerts upon ſome 
metallic ſubſtances. If they are merely applied 
to the tongue, and then removed, they are in- 
ſipid, becauſe inſoluble by its power. On the 
contrary, if they are allowed to remain in the 
mouth a ſufficient time to be ated upon by 


the ſaliva, they become in a {light degree diſ- 
nen and are therefore found to be * to 


Whg the food is broken down, with re- 


ſpe& to mals, by the action of the teeth, the 
ſaliva is deftined to aſſiſt them in comminuting 


thoſe parts. into ſmaller particles : it would 
therefore ſeem that it*is the ſecond ſtep which 
the food undergoes in the proceſs of aſſimila- 
tion, and that it becomes in harmony with the 
parts through the falivary and mucous media 
in which it is involved. 

It is not the ſenſible properties of food, in 
point of quantity alone, that it 1s neceſſary to 
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tial thar the ſpecific or chemical qualities ſhould 
be eliminated alſo, and it is this prelimi- 
nary proceſs for which ſaliva is eſpecially de- 
| ſigned. The action of the ſalivary glands is 
| exerted, in conſequence. of the ſtimulating 
aualities which food contains, not ſolids only, 
| but fluids alſo; it bereaves, acids of their 
_ acidity—alkalis of their acrimony; and to 
a certain and limited extent it blunts the aſpe- 
rity of both, rendering them bland and mild“. 
Wen the food has undergone this proceſs, 
| by the affiſtance and motion of the tongue and 
mouth it is formed into a morſel; the ca- 
| pacity of the mouth is diminiſhed by the 


I, elevation of the top of the tongue upon its 
i" roof. Its contents are therefore propelled 
1 into the fauces. By the action of the ve- 


Mm lum pendulum palati, the food is prevent- : 
ed from getting into the noſtrils—into- the 
[ trachea, by the preſſure it produces upon the 
WO. in conſequence of the epiglotts 


| * It were ſuperfluous in this place to point out the 
evil that frequently ariſes to many from the dirty and 
pernicious habit they have of exciting the action of 
the ſalivary glands, for the purpoſe of ſpitting out the 
ſaliva; I ſhall merely add, that 1 it is 2 frequent cauſe df 

| 1 Ln 


tis 


\ 
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itſelf being at that time drawn down over 
the larynx. And finally, it is prevented from 
regurgitating into the mouth, by the motion 
and poſition of the tongue, and of the muſcles 


by which the fauces are contracted (the con- 


ſtrictores iſthmi faucium). It is therefore thruſt 
down from the pharynx into the oeſophagus ; 
the aperture of which is ſuſceptible of conſi- 


derable enlargement by the action of different 
muſcles that are attached to it. 


The z/ephagus, or gullet, begins where the 


pharynx ends; it proceeds i in a triangular ſpace 


behind the mediaſtinum, and, after paſſing 
through the diaphragm, terminates in the 
cardiac or left orifice of the ſtomach. 


The oeſophagus is compoſed of an external 
mucous membrane, .of a middle and muſcu- 


lar coat, and is externally covered by a tunic 
which it principally derives from the pleura. 


The food is propelled through the œſopha- 


Jus into the ſtomach, by the power of its muſ- 
cular coat; it is diminiſhed in length by the 
action of its longitudinal fibres; it is con- 
trated in breadth by the action of the circu- 
lar fibres, with which its internal ſurface 
wounds, And ainally,! its internal diameter is 
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ter, and that bones are introduced of greater dimenſion 
than the ceſophagus can convey. It is a very common 


| ſhort time. 
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completely obliterated by the compound action 


of both. The food is therefore propelled by a 


kind of periſtaltic motion from the mouth, 
where it was comminuted, through the œſopha- 


gus, where its temperature is accommodated, 
into the ſtomach, in which it is to be Gigeſied?, 


* Tt occaſionally BOTS, that the voracity of the appe- 
tite leads men to ſwallow very large portions of ſolid mat- 


practice to attempt to thruſt them down by means of the 


probang. I muſt obſerve, that I have ſeen a preparation 


in the poſſeſſion of a gentleman, where the raſhneſs of the 


practitioner, in conſequence of the effort he made, inſtead 


of thruſting the bone into the ſtomach, forced it through 
the eſophagus; the event of which proved fatal in a 
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The fabric of the flomach deſeribed—aejtt, ned to be a ſecretory 
organ for the production of gaſtric ſuice—its qualities —its 
power —its uſe aſcertained and proved by the experiments of 
Dr. Stephens, Mr. Hunter, &c. &c.—The different de- 
grees of aptitude in different: ſpecies of food proved—the re- 
lation which it bears to the foad—the afſumilation of the 
| Food ou forwarded—how retarded-=the action of the 
Hood upon the fomach—the operation of medicine—paz Yonsy 
Tf, Se. 


Wan che Abbt terminates, the 
ſtomach begins: it is ſituated in the cavity of 
the abdomen under the diaphragm: the exter- 
nal coat is compoſed of a duplicature of the pe- 
ritoneum, which is connected internally with 
the middle or muſcular one. 

The muſcular coat of the ſtomach appears 
compoſed of fibres arranged in different di- 
rections : the fibres of the external layer are 
of a longitudinal form, running from the 
cardiac or left orifice of the ſtomach, where 
the CE terminates, to the right or py- 
loric 


muſcular fibres ſeem to be congregated to- 
gether in a circular form, conſtituting in 


coat is covered over internally by a mucous 
or villous one: the ſtomach is ſupplied with 


the blood to flow through. Theſe veſſels, after 
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loric orifice, Within this there are fibres 
which aſſume a diagonal form, and which are 
covered over by a layer of others that take a 
circular or tranſverſe direction. 

At the pyloric orifice of the ſtomach theſe 


fact, with the addition of a ligamentous band, 
a ſphincter muſele. And finally, the muſcular 


nerves from the par vagum and intercoſtal; 
with blood veſſels from the divided trunk of 
the ciliac artery which I have already de- 
ſcribed, The diviſion of theſe trunks into 
branches, and the ſubdiviſion of theſe branches 
into fibrils, are evidently deſigned to allow 
none but the rareſt and moſt ſubtle parts of 


paſſing through the peritoneal and muſcular 
coats of the ſtomach, terminate either within 
or on the ſurface itſelf of the villous coat. 
It has been a queſtion amongſt anatomiſts, 
whether the villous coat of the ſtomach conſti- 
tuted a gland, by the power of which the blood 


it received was acted upon and changed; of 
whether 
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whether it was the matrix only for the attach-. 
ment of different follicles, which it is ſuppoſed 
by ſome are ſituated on its ſurface, If, howe- 
ver, the arteries of the ſtomach be injeQed, the 
whole of the internal ſurface is completely fill- 
ed, and ſcarce any interſtitial ſpace can be diſ- 
covered uninjeed. If glands therefore do ſub- 


fit, they are ſo minute, numerous and proxi- 


mate, that the whole villous coat of the ſtomach 
may be conſidered as of a follicular ſtructure. 


Although this conſtruction may be doubted 


and diſputed by ſome, the fact, I believe, is 
now admitted by all, that the blood which the 
veſſels convey, and which is depoſited in the 
internal ſurface of the villous coat, receives, 
and becomes in conſequence endowed with, 
powers of which it was totally deſtitute before, 
conſtituting a fluid known by the appellation 
of gaſtric juice; by the energy of whoſe pow- 
er the aſſimilation of the food is effected. If 
the food be dead, by the power of the gaſtric 
juice it loſes its chemical properties, and be- 
comes animated; if it be received alive, it 
becomes killed and animated anew, loſing 


the living properties it originally contained, 


and is aſſimilated to the one and only ſpe- 
88 


er 0 * * = - n — ** P N 
> — — — —— — — we — 5 — 
. a * — N r .. —— 


—— — — ee — 


315 


cific nature off is NO n which it *. tt 
ceived, 8 
That the 0 n his the —_ of ak 
15 upon the food which is introduced into the 
ſtomach, and of deſtroying the ſenſible or che- 
mical qualities it contains, not only organ 
ized matter but diforganized, not only living 
but common, is a fact eſtabliſhed by a multi- 
rude of experiments, performed not only in 
the body but out of the body. I ſhall avail 
myſelf of the light which Reaumur, Mr. 
Hunter, Dr. Stephens, Spallanzani, &c. have 
thrown on the ſubject, by a number of ſatiſ- 
factory and judicious experiments and obſer- 
vations "which Me Have en — 
1 Bente ou ago bens (olieitous 
to know what alteration the food ſuſtained in 
the ſtomach, encloſed a quantity of animal food 
wrapt up in rags; or encloſed in ſmall metallic 
tubes. Some of theſe tubes were ſo perforated . 
that they could eaſily admit the paſſage of any 
fluid into them, and combine with their con- 
tents; others again were intact and imperfo- 
rated. They were then introduced into the 


ſtomach of a carnivorous animal: aſter a given 
time 
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time the tubes were voided; but upon exami- 


nation it was found, that the animal matter 
which was in the perforated tube was diffolved, 


whilſt that which the imperforated' one con- 


tained, had undergone little or no alteration. 


The ſolution which' the food underwent in 
the ſtomach, and the converſion which dif- 
ferent ſpecies of matter ſuſtained into one 
kind when expoſed to the action of that or- 
gan, were facts too important to be overlooked 


by the penetrating, although I will ſay uncul- 
tivated genius which the late Mr. Hunter 


poſſeſſed. However erroneous his conclufions 


in many inſtances may have been, and how- 
ever true it may be that he ſaw through a 
olaſs darkly, it muſt, however, be admitted, 


that it is to him we are indebted for having 
revived the doctrine which aſcribed to the 


principle of life the power of organization, 


and to the organization of living parts the effi- | 
ciency of the actions they performed, exelud- 
ing altogether the agency of chemical powers 


in the proceſs of aſſimilation *. 


” 4 . 


* It is impoſſible to contemplate the charaQer of Mr, 
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Hunter without being ſtricken with the originality he 
* 
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{ It was, I believe, in the Philoſophical 


Tranſactions of the year 1772, that he pub. 
liſhed his obſervations upon the ſubject of di- 


| | geſtion, and in which he pointed out the 

$ 83 | 

1 power the gaſtric juices poſſeſſed, not only of 

[aaing upon food, but upon the ſtomach itſelf, 


after the ſpecific actions of life were termi- 
nated; and in the number of comparative ex- 
periments he made, he was led to behold the 
change which ſubſtances of the ſame kind 
underwent when expoſed to the actions of 


1 the ſtomach. It was notorious that carni- 
| | vorcus animals having a membranous fto- 
| . mach, as fiſh that uſed to live upon eels and 
1 | Other ſmaller fiſh, that when one part remain- 
1 ed in the chroat and mouth, the other in- 
if troduced in the ſtomach, whilſt the former 


poſſeſſed. | Uneducated in his youth to the profeſſion, his 


i} genius too cramped and oppreſſed by the jealouſy and del- 
| | potiſm of an elder brother, whoſe reputation was raiſed and 
I e.ſtabliſhed by Mr. Hunter's labour and induſtry ;/ he not- 
{| withſtanding lived long enough to be at the head of the 
| profeſſion which he ornamented and improved, and ſhewed 


the path to the attainment of truth, by referring the phe- 
nomena which the animated ſyſtem diſplays to the living 
power it contains. He has, it is true, been attacked and 
inſulted by thoſe who wers fit only to ſerve as his footflodt 

2 was 
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was unältered, the latter was in a pulpy 
and nearly diſſolved ſtate. He was therefore 
led to believe, that the act of digeſtion de- 
pended on a proceſs of ſolution; not the 
ſolution of the ſtomach by the gaſtric 
juice whilſt the powers of life continped, but 
the action of the _ mM * the food 
alone. . . 
When the ann e ** the | 
ſtomach were weakened, Mr. Hunter thought 
that the gaſtric juice had itſelf the power 
of acting upon of eroding, and of diſſolv- 
ing it alſo, although before it was er of | 
reſiſting its operation. 
That the gaſtric juice poſſeſſes as power of 
Killin living animal matter, and of diſſolving 
it, is farther proved in the moſt eminent de- 
gree by the changes it undergoes when intro- 
duced into the ſtomach of ſerpents. Theſe ani · 
mals neither ruminate nor maſlicate, but gulp 


ä — — — —— — — 
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f and ſwallow down the morſel wholly and un- tf | 
c divided. They have been known to devour 18 
d men, women, and children, very frequently 

1 bigs and deer; and inſtances, as I have I be- 


lieve already ſtated, are n where a 
W. © © young 
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young buffalo has been found: 1 * 
W e and ſtomach kx. 
_ - Suck is the active e the . 
juice oontains, that a comminution and ſolution 
by it of the whole animal enſues ; it is bereaved 
of the living property it originally poſſeſſed, and 
becomes changed and affimilated to the nature 
1 the ſyſtem to which it is applied, = 
In the year 19777 Dr. Stephens publiſhed at 
Edinburgh a Diſſertation on Digeſtion, that 
gained him much credit. His proofs were nu- 
merous and ſatisfactory; not confined to the 
human ſubject alone, but unn 8 e 
claſſes of animals. . - 
Firſt, he choſe thoſe that had: * at 
cular mm. as fowls, turkeys, ad He 


* 10 ö is proper to obſerve chat their b js ſu fulpeptble 
of wonderful enlargement, and that the cefophagus and ſto- 
mach ſeem to conſtitute in them one cavity alone. I think 
it however more accurate to ſay that it is all ſtomach; a- 
though I know ſome anatomills, whaſe accuracy Lreſpe® 
make a diviſion of this part into two z but allow that thi 
partition is ſo light, that the gaſtric j juice can eaſily flow 
from the ſtomach, ſtrictiy ſo called, into the ccfophagns 
If, however, it be admitted, that the food becomes ll 
milated by the gaſtric juices in the ceſophagns, I thiok i. 
more correct to ſay that it is one and the ſame organ. 
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chere ſaw the power which the gizzard poſ- 
ſelſed of triturating the food. He, however, 
_ was able to aſcertain that this proceſs was mere- 
ly a preliminary one to the more perfect ſtate 

_ of aflimilation by the membranous ſtomach. 
| Secondly, he chaſe thaſe whoſe ſtomachs 
were not ſo complicated and ſtrong as the grani- 
vorous birds, but thoſe that were notwithftand- 
ing very active and muſcular, ſuch as the crow 
and raven, He was able to collect from the ſto- 
mach of theſe animals a quantity of gaſtric juice 
by means of a ſponge, which he thruſt into 
their ftomachs z and after leaving it there for 
ſome time he drew it out, and by that means 
obtained a quantity ſufficient to aſcertain its 
properties. It. was blaud and mild to the taſte, 
neither alcaleſcent or acid; neither turning ve- 

Fuble blucs to a gern or to a red colour. 
The quantity of gaſtric juice which he pro- 
eured he encloſed in a phial, and filled: an- 
other with diſtilled water: in both of theſe 
he put portions of meat alſo, and expoſed 
them to the ſame degree of heat: the meat 

that was immerſed in the water underwent 
__ alteration, but that portion of it that 
Tx was 


low 


was immerſed in the gaſtric en fofts | 
maſs. If the ſolution: was not complete, it 
loſs it ſuſtained of its original and- ſpecific 


power dy departing from the ſtomach by 
g which it was produced, as the ſeat in which 
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my ſenſible qualities. up bin 


Dr: Stephens; and the ſtone- eater, by confi- 
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ened, and ſoon. after reduced into a pultaced 


can be eaſily accounted for; bythe ſmall quan. 
tity of gaſtric juice that was collected; and the 


it was deſtined to act. The fact, however, 
appeared ſufficiently eſtabliſhed, that the gaſ. 


food, and that it did not feem to ariſe from 
any chemical property which it contained, 
being deſtitute, as far nn be ow * 


At the time that Dr. Serben was 5 
cutivg theſe experiments upon carnivorous 
birds, there was a poor man ho uſed to ſwal· 
low a number of ſtones, and, by affording di 
verſion to the people, obtain from them the 
means of ſubſiſtence. The opportunity was 
not to be neglected; ; it was eagerly; ſeized by 


dence that nothing prejudicial to his health 


would be given, was ane — to ſual 
b 


* 


* 


low a number of ſubſtances, with a view, of 
aſcertaining the alteration 1 ſuſtained in 
he ſtomach, TAY 


FF"? 14 | "O47 2 7 


E 
%' 7 4 y 

oy 3 W*D * 
® 7 * ©. 1 ry 
P 0 


212 


there perforated with ang — ſwallowed; 
and after remaining in the ſtomach ſome time 
it was voided ; it was However found, that the 
whole of the leech was diſſolved, ſaving a ſmall 
quantity of black matter in a pultaceous ſtate, 

_ Wiſhing to aſcertain the aptitude to be di- 
veſted which different ſpecies of food poſleſl- | 
ed, he introduced into a ſphere perforated with 
holes, and ſeparated into two parts, pieces of 
mutton and of *fiſh. He found by experi- 

ment, that the fiſh. in general was ſooner and 
more completely diſſolved than the mutton, 
And finally, he tried the alteration which 
meat ſuſtained when introduced in a raw ſtate, 
or that which had undergone a culinary pro- 


e ces: he was, however, ſatisfied, that the for- 
* mer was far more difficult of digeſtion than 
1 the latter; that, whilſt the one continued un- 


altered, the other was nearly diſſolved. He 
found the ſame degree of, difference to ſubſiſt 
between animal and vegetable food, and con- 

T3 cluded 
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ed than the latter. 


and Rving properties, than when they are di- 
miniſhed or loft, is proved i in the example we 
_ a living ſtate, reſiſting the operation of the 
be no doubt but that, after they have been 


evacuated, if they were prepared by proper 
culinary means, they would then eaſily be 


it contains become fo far weakened, that in- 


or THE STOMACH, 
cluded that the former was more eat OD 


That animal or die matter is more 
difficult to aſfimilate whilft it retains its active 


frequently behold of worms: theſe animals 
often exift in the ſtomach in an active and in 


digeſtive organ; on the contrary, there can 


ated upon and digeſted. It is owing to the 
fame cauſe that meat in a crude and raw fate 
ſeems more difficult to be digeſted than after it 
has been kept for ſome time ; when the living 
and prefervative properties of its 'own which 


ftead of reſiſting, it immediately yields to the 
operation of the gaſtric juice, and becomes all 
milated by it. It is with a view to this eireum- 
france, that we are in the habit of keeping 
meat ſome time after it has been killed, before 
de ah a: that mutton and ve 


niſon, 
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atforr, dec. whillt they are freſh and tough (be- 

cauſe the principfe of life binds and keeps 
all the parts connected together) are difficult 
of digeſtion: on the contrary, that they are moſt 
eafy of digeſtion, after they begin to loſe their 
preſervative properties, when the bond of their 
lementaty parts is looſened ; when they be- 
come conſequently tender, their latent proper- 
ties made ſenſible, and impart to the guſtatory | 
ſenſe a gol, of high flavour. Ir is owing to the 
comparative degree of weakneſs by which the 
parts of young animals are held before they 
have been properly evolved, that they are more 
fender and more eaſy to be digeſted, more 
abounding with interſtitial fluid or gravy (that 
very ſubſtarice which Mr. Hunter himſelf 
could never coagulate), than the fleth of the 
0d, This is more eſpecially the caſe if they 
are lean and impoveriſhed, and confiſt of liga- 
mentous matter only and animal fibres, but are 
deltitute of thoſe juices which ſeem to poſſeſs 
the higheſt degree of aptitude to be acted 
upon by the ſtomach, and conſequently to 
| afford: nouriſhment to the ſyſtem ;—that poſſeſs 
more of quality than © of quantity; z and which 
14 would 
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lation of „A more ond parts... Ty 
The power ofthe gaſtric j juice to 2 ve⸗ 
getable matter, is proved by facts equally ſtrong 
as that of animal. It is proved byt the whole race 
of Bramins, who liye upon vegetables alone: 
there ſeems, howeyer, A, difference i in the . 
gree of aptitude which, it pellen of be 
acted upon and converted. 1 
. W . 18 owing, to the vital and. preſerra- 
tive properties of vegetables, and of unripe 
fruits, that, inftead « of being acted upon by che 
g gaſtric — they generally reſiſt their opera- 
tion. We all know the morbid effects that 
are produced by eating unripe grapes, green 
plums, young currants, &c. Ec. &c. al- 
| though when they have arrived at maturity, 
| when. their vegetative power is. ended, and 
when they are even verging to decay, we 
then find that they Prove. highly. nutritious 
and wholeſome. 80 important indeed does 
it appear that the bond of vegetable and of 
animal matter ſhould be looſened, either Y 
the natural proceſs of vegetable. decay, © | 


more " elpecially; by a cu inary proceſs, Th 
moſt of the vegetable * 


hein 


ſi ubſtances which 
we 
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we ally receive as food, are found in their raw 

ſtate particularly obnoxious tothehuman frame, 

as raw potatoes, raw carrots, e. S -:\..; 
That the gaſtric j juice poſſeſſes the power of 
animating common matter, is proved by facts 

equally univerſal and ſtriking. . It is proved 
by experiments made on fiſh that have been 
kept in cloſe veſſels, and made to ſubſiſt on 
water and air alone. After theſe ſubſtances had 
been aſſimilated, and formed a part of the 2 
tem, they then became ſuſceptible of under- 
going my proceſs of putrefa | tion. It is illuſ- 


11 may be important to relate a fad that Bappenss at 
the beginning of laſt war, on 'bgard of the Blonde frigate, 
ſoon after the evacuation of Boſton by our troops, when 
there were no freſh proviſions to be procured, and ſhe was 
ordered to cruize during the winter months off the more 
northern coaſts of America. From the ſeverity of the 
ſeaſon, from fatigue, and continued uſe of ſalt proviſions, 
the crew ere ſeized. with a ſcurvy of the moſt malignant 
kind, which carried off many of them every day. The 
| ſurgeon, an intelligent man, alarmed at the ravages the 
diſeaſe produced, and at the fame time deſtitute of the 
uſual means by which i it could be alleviated; at length diſ- 
covered that there were ſome few potatoes on board; he 
ordered ſmall ſlices of them to be cut, and ſmeared eee 
with melaſſes. Theſe were given to che men; and to his 
aſtoniſnment, the mortality not only ceaſed, but thoſe 
who were ill abſolutely recovered. 
9 trated 
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trated by vegetables, that live on water and air 
alfo: it is illuſtrated by men who are in the 
habit of taking, and I may fay, of fublifting 


vol ſpirituous liquors ahnoſt entirely, 

And finally, that the gaſtric juice poſſeſſes | 
the power not only of killing living, but of re- 
animating dead matter, was proved by ſome ex- 
periments made, I believe, by Mr. Hunter and 
Spallanzani. They thruſt pieces of putrid fleſh, 
tied by a ſtring, into the ſtomach of ſome dogs ; 
and after leaving it ſome time in that organ, 
they withdrew the meat; and found upon 
examination, that from being offenſive it had 
become ſweet, from being putrid it was freſh 
again, It is not therefore ſufficient for the 
food, by the organs of ſenſe to have been ſe· 
lected, by the teeth to have been comminuted, 
by the mouth to have been maſticated, by the 
faltva to have been Dinted and blanded; it is 
by the active energy of the ſtomach alone, and 
he fluid it ſecretes, that it becomes digeſted 
and aſſimilated, that ſolid food is reduced to a 
fluid ftate, that it becomes killed as it were, 
and loſes its old life, and then is animated 
anew, receiving from the living power of the 


gaſtric 
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gaſtric, the participation of life from the 9 
to which it is applied“. en 
When this effect has been produced, which 
aliment has been converted and affimilated, it 
then loſes its name, and receives the appella- 
tion of eurkk, poſſeſſing praperties totally 
different from the ſubſtances of which it was 
formed. If it were made out of the moſt an · 
tiſeptic matter, it then becomes liable to pu- 
trefy ; and if it be made out of the moſt putrid 
ſubſtances, after it has been animalized it be- 
comes — of — power T7. 


« That the Wes we revelre malt be Miel oy the ſto- 
mach before it is vivified afreſh, is evident from hence: If 
it retained its own living power in an eminent degree, it 
is poſſible to conceive that it might inoſculate with the 
ſtomach, inſtead of being digeſted by it; and if it retained 
its Rring power without inoſculating, the nature of that 
food would be always apparent : we ſhould participate of 
the quality ofthe be beaſts — feed, and of the ve- 
| petables lo. 


t No doubt can exiſt, that the pigs which grubbed 
their way into the ditch which encloſed the Cimetiere 
du Couvent des Innocens 3 Paris, and which were ſleek 
and thin before they went in, and came out wallowing 
in their fat, in conſequence of the putrid fleſh which 
had ** 0 for years, and which they devoured no 


A 
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11 is by the power which the ſtomach poll 
ſes of ſecreting from its internal ſurface gaſtric 
Juice, and from the living and converting 


power which the gaſtric juice itſelf contains, 


that it deſtroys the ſenſible properties of the 
aliment conveyed to it, whilſt it retains its 


own: it changes things external to itſelf, with- 


out being changed. by external things. "Ps 
In the infinite multitude of ſubſtances for 


food which we employ, no doubt can exiſt but 


that: ſome there are that have a greater apti- 


| tude than others to be ated upon and digeſted, 


doubt, I fay, can exiſt, but that their fleſh poſſeſſed preſer- 
vatire properties in as eminent a degree, as if they had 


been ſed upon the beſt. hog-waſh from the beſt dairy in 


the, county: of Surry. There is not a cowſlip in a field, 
nox a pee 
affords. t 
animals. Although the food they devour is dead and putrid, 
the ſyſtem itſelf, towhich theſe matters afford nouriſhment, 


e.corner in any part of the city, but which 
moſt luxurious nouriſhment to a variety of 


poſſeſſes preſervative properties in the moſt eminent degree, 
Nothing indeed can be a ſtronger proof of the truth of the 
principles I have endeayoured to eſtabliſh, than that in the 


great theatre of the world, corruption feems to be the ma- 


trix for animation—not that animation ariſes out of corrup- 
tion, but that corruption which is produced after different 
animated ſyſtems have attained and fulfilled the final cauſe 
'of their exiſtence, Mer er m N 1 wor ys eye 
lution of a new race. 
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nouriſhment and ſupport to the animated 
ſyſtem, in many circumſtances, brandy and 
wine more tlian milk or water, and animal 


food more than vegetable. It is however to 


theſe ſeveral claſſes of things in particular, 


which are ſuſceptible of converſion by the 


ſyſtem to which they are given, that the title 
of Nutrientia ought to be applied the cor- 
dial and nutritious effects they impart, depend- 
ing altogether upon the relation of aptitude 


which they bear to the N . of 


the ſtomack. 
That they poſſeſs ibis abſolutely (in the 
abſtract) nutritious in themſelves, but only 
with relation to the animated ſyſtem, f is evi- 
dent from this, that they neither produce a 
cordial nor a nutritious effect during a ſtate o 
ſyncope, - or of ſuſpended animation. It is 
only when the nervous energy continues in 
force, or when it returns after having been 
ſuſpended, that the different articles of food 
produce a ſalutary or beneficial effect to tle - 
animated frame. 1 
When the RIP 12 not FR -power of a0. | 
ſimilating the food it receives, either the food 
135 retains 
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- retains its own properties, or n 
fame changes in the ſtomach as: it is prone to 


deny wbich particles ſukſhances pallale;-that 
they reſiſt the action of the ſtomach altogether, 


quality whatever; and continue in the or- 


teiwent to the ſyſtem; but if a quantity of 
acid were; intnoduced, and the ſulntion of the 


a” 
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do out of it; or elſe it acts upon the ſtomach, 
inſtead of being acted upon by the: Romach; 
and a cauſtic and poiſonous eſſect is thus pro- 

xd. It is owing: to the preſervative pro · 


and therefore are deſtitute of every nutritious 


gan in a. dormant fate ſo long as they are 
deſtitute; of any ſenſible or active qualities. 


For example, a globule of mercury, and pieces 
of different metals may continue in the ſtomach 


for a conſiderable time without benefit or de- 


metal effected; the eomphund that world be 


| formed, inſſead of continuing paſſive and dor- 
mant, as the metal alone does in its ſumple ſtate, 


the compound that was formed would act up- 


fenſible) qualities; and either excite the con- 
traction of its muſcular coat, in order that the 
deleterious ſubſtance might be expelled, or elt 
u would ad ** the part 3 it was in 
contact, 
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contact, corrade and deſtroy. it, and thus 
produce a cauſtic or poiſonous effect. Thus 
chen it is that we have the diſtinguiſhing cha- 
_ ratteriſtics of a en e 
particular names. | 
Of aliment, or bet ner that are exfly 
_ afiimilated by the ſtomach, without the f- 
mach being acted upon by the. 
Of condiment, or ſuch things that poſſeſs 
quantity without quality, that, without offend- 
ing from their quantity, are deſtitute of any 
quality by which they can be aſſimilated. 
Pf medicines that act upon the ſtomach 
whilſt . are at the ſame time aQed upon 
by1 It, 44115 
Of chin that not ven ceſit hgh the 
ation of the ſtomach, but poſſeſs the power 
of aQing upon, corroding and deſtroying its 
fabric, either from qualities chemical from 
quantity mechanical or _ 
u is owing 46 the particular mode of | iri- 
tation which particular medicines produce up- 
on the ſtomach, and the change which the 
ſtomach itſelf conſequently ſuſtains, that an- 
timonium tartarizatum is found generally to 
produce emetic effects. On the contrary, why 
3 rhubarb, 


: Y 36 


| rhubarb, jalap, ſeammony, gambouge, colo- 
cynth, and the different reſinous and metallic 
ſubſtances chemically combined, inſtead ok 
an emetic“ , generally produce a cathartic effect. 


_ Poiſons alſo, that they have their ſpecific mode 
of irritation and of deſtruction. I have open- 


hemlock f. It generally produced moſt vio- 


in a few Hours was the conſequence. [ 
found different portions in the ſtomach maſ- 


cores with 2 number « of e yo like 


4. 


; Fade and Obſervations, &c. © that the ſtomach may be 
put into a ſtate more or leſs —— of a particular in- 
preſſion. Mercury, he 


eaten through miſtake ; it was s ſuppoſed t to ders been a 
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And finally, it is owing to the nature of ſpecific 


ed three patients that had been poiſoned with 


lent vomiting and purging, and diſſolution 


ticated, but otherwiſe unchanged ; whilſt, on 
the contrary, the ſtomach itſelf was generally 


The unhappy nana that had fallen a pe 
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. Ttis an ane made 0 Dr. Webſter in is 
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adminiſtered internal r 
externally, ſeems to render it more ſenfible to that of the 


| bark in ague, of ſquill in dropſy, of opium in ſyphilis and 
of electricity i in various diſeaſes.” s | 
+ In the caſes to which I allude, the 3 had beet 
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rous. In all, the burning and lacerating pain it 
produced was moſt exceſſively excruciating; 


frequently convulſed; the reſpiration gene- 
rally frequent; the ſurface of the body con- 
ſilerably diſtended and ſwelled. 


of the poiſon is evacuated, a quantity generally 
remains either in the ſtomach or in the inteſ- 
tines within the folds of the valvulæ conniven- 


tes. Marks of inflammation are for the moſt 
part viſible; increaſed quantities of mucus, 


ſometimes purulent matter, and frequently 
ſphacelated ſpots are apparent; and the whole 


that it is eaſily torn through. Theſe poiſons, 


| of correQing or rendering abortive : : the only 
method that can be adopted is plentiful dilution 


View of ſheathing the ſurface of the organs 
from the immediate contact of the offending 


| Cauſe, and to ſerve as a vehicle by which it may 
VOL, II. 2. be 


1 re l 5 Cee eee e eee 


C 


to the effects of arſenic have been more nume- 


the thirſt was moſt exceſſive, the tongue and 
throat were parched with heat; the limbs were 


Although it commonly happens that a portion 


3 


fabric of the ſtomach is ſo extremely ſoftened 
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and others of a ſimilar kind, we have no means 


with mucilaginous and oily fluids, with a 


K. f. L " Ar. 2 uc. — 


* * 
1 
EY 
57 
A 
—4 4 
at 
i 5 
LY. 
8 7 3 
E 18 
1 } 
. a} : 
1 
" 1 
1 
1 
15 
1 
5 YL af +; 
- * 3 
1 
FB B 
& \ 1 | 
4 14 
. 19 
130 
; 1 
11 
111 
11 
1 4 
, 
11 
1 
1 ITY 
1 
I & 
2-45: 
239 
9 1 
4 
5 
4 - 
17 
1 
1 
FW 
3 2M 
1 = WF 
. 
is... 
: 1 2 
i 3 
1 
8 
7 3 1 
5 
1 
£ d - 
1 
* 
3 1 
ns 
:K3 
; . 
* V 
- 
4 
N 
1 
LE 
"T3 
K 
* 
wn 
7 


f 
7 
} 
| 


. nent» 9 
> ons OE. 


e,. e .. . 
,, 2 + | 4 wat 


338 or THE STOMACH: 


be expelled: to abate inflammation, to ſoothe 
ſubſtances, that prove highly poiſonous either 


and where the activity of the poiſon may be 


acids by alcalis. I recollect a caſe ſome time ago, 
to which J was called, where a moſt amiable 
and reſpectable woman in a pregnant ſtate, 


large tea ſpoon- fulls of white. precipitate by 
miſtaking it for magneſia. Cholera morbus 


After having endeavoured to evacuate as much 
of the poiſon as could be done, inflammation 


Pain by external fomentations, and to endea- 
vour to evacuate the poiſon from the ſyſtem, 
There is however a large claſs of mineral 


in their native ſtate, as the cauſtic alcalis, 
or as many of the different mineral acids, 
either ſimply, or when combined with metals; 


weakened and neutralized—alcalis by acids— 


the mother of a numerous family, took three 


was immediately produced, and a portion of 
it was no doubt evacuated: a burning pain 
in the mouth, throat, oeſophagus and ſtomach, 
however, continued. 1 made her dilute moſt 
plentifullywith warm water, giving her fre- 
quent doſes of ſoap in a ſtate of ſolution. 


however took Place to a certain extent, fol- 


lowed 
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lowed by ſalivation. I am happy, notwith- 
ſtanding, to ſay; that abortion did not enſue, 
and that ſhe perfectly recovered *. 
It is not the introduction of particular mi- 
neral poiſons alone that impede and deſtroy 
the digeſtive power of the ſtomach. The di- 
geſtive functions of the ſtomach are impair- 
ed by taking in exceſs ſome of thoſe ſub- 
ſtances which prove ſo very ſalutary to the 
ſyſtem when taken in moderation. I ſhall 


* The miſtake aroſe from a cauſe that cannot, be too 
generally known, in order that it may not be again in- 
curred. She ſent her footman (an Iriſhman) to a che- 
_ miſt, where he had been before for the ſame article, for a 
quantity of magneſia. The fellow forgot the name, and 
aked for white precipitate, It was therefore mixed up 
with water, under the ſuppoſition of being magneſia. The 
lady obſerved at the time, that it was very heavy, and 
mixed badly. It was however ſwallowed, and the error 
detected by the effects produced. It is wonderful what 
miſtakes are committed by men unaccuſtomed to the 
names and properties of medicine, and how cautious 
people in general ought to be, when they ſend for any 
medicine whatever. I recolle& a gentleman ſending for 
two ounces of tartar emetic inſtead of two ounces of 
Team of tartar. Fortunately for him, the quantity was ſo 
conſiderable that it could not be procured in the country 
town in which he reſided. Had it been in London, the 
tent would probably have proved fatal to him. 

ms not 


340 or THE STOMACH. 


not at preſent trace the progreſſive changes 
which the ſtomach i is made to undergo from 


they have upon the ſyſtem at large. I ſhall 
merely ſtate the poiſonous and moribund effect 
that a large quantity produced when ſuddenly 
taken. Seven brickmakers, who were, as I was 


bourhood, and drank a large quantity of ſpirits 
(. could not have the preciſe quantity aſ- 
| certained. ) After leaving the public-houſe, 
they went into the field where they. uſed to 


ſuing morning they were diſcovered. It was 


purpoſe. They therefore fell victims to the 


weakneſs of the ſyſtem to reſiſt its operation. 


the conſtant and habitual introduction of ſpi. 
rituous liquors, and the ultimate effect which 


informed, in perfect health before, after their 
work, adjourned to a public houſe in the neigh- 


work, and which was contiguous to it, and 
ſlept on a quantity of ſtraw. Early in the en- 


however found impoſlible to rouſe five of 
them, although every effort was made for that 


active power of the ſpirit, and the relative 


The other two had ſome ſmall veſtiges of vital 
action remaining, manifeſted by a very flow 
and almoſt inſenſible reſpiration; by apulſe ver) 


low and indiſtinct: the ſenſibility of the ſy 
tem 


* 
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tem was ſuſpended, and the ſurface of the body 
was perfectly cold. 1 immediately ordered fric- 
tion to the whole ſurface; - I inflated the lungs, 
and at length got down a quantity of warm 
water, with a view of diluting the concentrated 


ſtate of the ſpirit which the ſtomach contained, 


By theſe means the circulation became re- 
ſtored— the ſtomach diſcharged its contents, 


and both the men recovered. | 
Theſe were the effects that enſued in conſe- 


quence of the ſudden introduction of ſpiritu- 
ous liquors into the ſtomach. The operation 
| they produced was not by cauſing indirect 
debility through the medium of excitement, 


and thereby exhauſting the excitability of the 
ſyſtem, according to the Brunonian doctrine. 


On the contrary, they produced debility by 
preventing excitement; they aboliſhed excita- 
dility before excitement could begin. Tnis 


Was the lot that fell to the author of the ſyl= 


tem himſelf, when he put it in practice on 


himſelf ; he was found ſnoring away his laſt 
breath under the immediate operation of his 
moſt diffuſible ſtimuli, or li ife-producing cauſes, 
Poiſons, therefore, are not merely the negative 


* the very oppoſite to aliment, not merely in 
| | 2 3 | not 


5 . _ "OT — — + -— 
—— — ——' * WE — "ow 8 >” 


—_ * 
- — — ps - A te WO OS i I. « 
— — — cls BY LIK . 1 S Re ; * 
* . — — - 2 . OR oy, g R 
N OS * — 0 2 - 
a — 1 I * 1 nw + Pry — P 7 _ — + 8 
_ ITED r — _ wy a : . PLANE > 8 3 * * — ES — — D — e e g 8 : : 
ns — 9 = * * a — . 2 9 3 8 ** . : 3 ie in ˙ er or rat jb + AT K > Wo Sr AL ER,» 1 on ET ny 2 — — 
5 = 5 7 7 N >. ike 1 212 — CRY 2 — _ — rr — . - et er tt I n 1 — 3 2 an. RL 8 e — — 
$I 5 5 28 n 2 — —— — ää8 ö —— —— þ . * — _— Me N x. 8 8 4 W . . g 5 . — — — — * 22 
— C — . — rg 2 n EIT PST DST POT E II 0 ns , Os . — ** . 
= - . A 8 PR * 93 ry P 5 n 2 _ 5 . N 
: _ ——_ r r ere 8 n 7 2 ER 2 de « pron, a - = < * * ſn n — — - n 2 8 
re * n n . 7 * Pr ”— — —— * Fn - ALES” — — 235 — + a — . pay | SITING ne 8 p \ * * 
wenn my — 4 8 - bay PE — _ — — — — — * . TT» Var N 


OAT - 
8 . ” 
n 


— Ns —— — — — 


34 
not poſſeſſing the aptitude to call forth the 
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action of the ſtomach, to be ated and aſſimi- 
lated by it, and thereby conferring nouriſh- 


ment to the ſyſtem: but they are the very re- 
verſe of this in their operation; they not e only 


do not afford i it nouriſhment, but they prevent 
its action by impairing or deſtroying the or- 
ganization of the parts, producing death either 


mediately through diſeaſe, or immediate death, 


It is not theſe various ſubſtances alone that 
weaken and deſtroy the digeſtive power of the 
ſtomach: it is weakened and deſtroyed by men- 
tal exertion in exceſs and corporeal fatigue. 
That corporeal fatigue has a tendency to weak- 


en and to impede the digeſtive procels, is evi-⸗ 


dent from the collected obſervations of every 
one. It has however been proved in a very de- 
cided manner by Profeſſor Harwood. He had 
two dogs of the ſame ſpecies, that were in the 
plenitude of health, and which he fed in the 
ſame way, After having given them a plentiful 
meal, one of them was left at home, laid down 


before the fire, and fell aſleep. The other was 


taken out and hunted for a few hours. As ſoon 
as it returned home, both dogs were killed, and 


their ſtomachs examined, The dog that bad 
been 
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been aſleep had che food digeſted. On the con- 


trary, the food in the ſtomach of the one that 


had been hunted was found undigeſted, and 


nearly in the' ſame condition. a as it was when 


firſt introduced. 


07 the 8 ympathetic Afetion of the Sto mach. 


It is impoſſible to behold the relation that 
ſubliſts between the food and the ſtomach, be- 
tween the ſtomach and the mind, without 
lamenting. the ignorance we poſſeſs of the 


nervous ſyſtem, and the dependence that ſub- 


its between the nerves that are diſtributed 
upon particular organs and the brain, to which 
they ſeem in a conſiderable degree ſubſer- 
vient. No doubt can ſubſiſt but that the 
falivary glands ſympathize at particular times 
with the organs of ſenſe, and the ſtomach 


itſelk with the ſalivary glands, producing 


to the mind either deſire or averſion, the 
appetite of hunger, or loathing and nauſea. 
That there is a larger quantity of gaſtric juice 
lecreted when the mind is in a tate of hilarity 
and contentment, than when it is depreſſed or 
oppreſſed, is evident from the variety we be- 
hold in the act of digeſtion. In the one caſe, 
„„ the 
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the aſſimilating proceſs takes place in a very 
regular and perfect manner; in the other, it is 
effected imperfectly and inefficiently. Al- 
though the food may have been ſo far aQed 
upon as to have had its preſervative powers 
weakened, it has not received in a ſufficient 
degree the living power of the gaſtric juice. If 
It be vegetable food, it ferments and turns ſour; 
if it be animal matter, it putrefies and becomes 
offenſive ; and from both there is a quantity of 
_ gaſeous matter extricated, which diſtends the 
ſtomach, and is generally expelled by the 
' proceſs of hiccuping. A certain teſt, I ſay, 
that the food has been killed, and loſtits own 
preſervative properties, without having been 
aſſimilated and vivified anew. ' This effect is 
generally produced from the introduction of 
improper aliment, or from the weak ſtate of 
the ſtomach, although food may have been 
taken that at other times * r. and 
was with facility digeſted. 
It appears that the digeſtive powers i the 
ſtomach are not only impaired and ſuſpended 
by the increaſed energy of the mind and body, 
but it ſeems that its very powers of retention 
ore either weakened or loſt by the Toi 
10 
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medium of the organs of ſenſe, I witneſſed 
this lately upon a very grand and extended 
ſcale, in which I was a fellow. ſufferer. A 
party of landmen in attempting to ſee the 
Dutch prizes at the Nore, were overtaken with 
a ſmart wind and-a rough ſea. After having 


| Romach was more irritable than the reſt, began 
to diſcharge its contents. The ſympathetic ef- 


ſet of more ſickly wretches that ever went on 
ſhip-board. That this was the conſequence of 
ſympathy was apparent, from the ſame effect 


tability of the ſtomach becomes conſiderably 
weakened, and its ſtrength greatly increaſed. 


cuſtomed to the ſea were not only not ſea-fick, 
but they felt the ſame cravingfor food that they 
had all along manifeſted. Happy men! to be 
18 to reſiſt the cauſes that buen a diſeaſe 
which 


which it poſſeſſes with the mind through the 


eaten very plentifully, we all continued perfectly 
well, until one unfortunate gentleman, whoſe 


fect was ſoon propagated far and near, and I 
may ſay with truth, there never exiſted a 


having happened to nearly all from the opera- 
tion of one and the ſame cauſe. It would how- 
ever appear, that by habit the ſuſceptible irri- 


Hence it was, that the few who had been ac- 
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which enervates the mind and weakens the 
body more perhaps than any other that can be - 
mentioned; which ſuſpends and paralyſes the 
courage of the brave, and makes cowards of the 
_ timid; that chills the warmth of friendſhip, and 
| finks into oblivion the fond parent's care; that 
renders the miſer forgetful of his wealth, the 
ſpendthrift of his prodigality. Happy men, 
I ſay, to have overcome a diſeaſe that renders 
all who are ſeverely affſicted with it, unmind- 
ful whether the veſſel ſinks or ſwims, and in- 
different in their choice whether to ſleep or 
%%% 8 
The ſtomach frequently ſympathiſes with 
the organs of ſenſe, whether it ariſe from diſ- 
agreeable flavours impreſſed upon them, or 


ing. It is not the motion of a ſhip alone, but 
that of a carriage, of a ſwing, &c. &c. &c. that 
produce this effect. We know that the modi- 
fications of averſion, a8 fear, anger, ſhame, and 
grief, inſtantly impair the keenneſs of the ap- 
petite, and often + occaſion ſickneſs, tremors, 
fluſhings, weepings, &c. ; on the contrary, 
that the modificatians of deſire, as hope, com- 
placence, and joy, improve the appetite, pro- 
mote 


other impreſſions producing nauſea and vomit- | 


mote digeſtion, and increaſe ſtrength. Such, 


indeed, is the · univerſal ſympathy which the 


ſtomach poſſeſſes with the ſyſtem in general, 
that no part of it is affected without the ſto- 
mach being influenced by it. I have known the 
very idea of taking a vomit of ipecacuanha 


produce the action of vomiting in a powerful 


degree, We all know, and too often feel, 


the violent pain of the head, from the aQtion 


of indigeſted matter upon the ſtomach. It is 
| therefore neceſſary for me to point out the 
nature of the nerves, as the agents by which 


theſe effects are produced, and through which 
the functions of the ſtomach become ſtrength- 


ened and perfeted—weakened or exhauſted, 
07 the Nerves of the Stomach, &c. 


The ſtomach is ſupplied with nerves from 


the par vagum and intercoſtal. The par va- 
gum ariſe from the brain, paſs through the 
| baſis of the ſkull along with the internal jugu- 
ker veins; they are diſtributed to the tongue, 
eſophagus, larynx, heart, and lungs; and 
running on each ſide of the ceſophagrs, may 
be ſaid to terminate 1n the ſtomach, liver, and 


ſemilunar 
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ſemilunar ganglion of the intercoſtals, below 


the diaphragm, from whence they are apain 


8 * 


diſtributed to the viſcera of the abdomen. 


The intercoſtals alſo ariſe from the baſis of 


the brain, paſs through the baſis of the ſkull 
along with the carotid arteries. They at firſt 
run by the fore part of the vertebrz of the 
neck, till adhering to the coats of thoſe ar- 
teries ; but having reached the cheſt, they 
leave theſe arteries, and run before the 
heads of the ribs, where ſending off branches 
which paſs between the ribs, they have thence 
been named intercoſtal, Several of theſe 


branches uniting form a trunk on each fide, 


which running forward towards the middle of 
the ſpine, perforates the diaphragm, and then 
terminates in the ſemilunar ganglion of the 
intercoſtals. Theſe trunks are diſtinguiſhed 


by the name of the anterior intercoſtals; the 


original trunks continue their courfe by the 
fide of the lumbar vertebræ; - after which they 
run before the ſacrum, and, approaching nearer 
to each other as they deſcend, terminate before 


the os coccygis on the ganglion coccygeum im- 


pre of Walther. Theſe branches all go to the 
heart, 
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heart, abdominal viſcera, teſticles in men, and 
ovaria and uterus in women *, 
There: have been various experiments made 


on the nerves that go to the ſtomach of differ- 
ent dogs. The reſults of theſe experiments 
evidently ſhew, that not only the action of 
the ſtomach as a digeſtive organ depends in a 
great meaſure on the energy of theſe nerves; 
but that the action of the vital machine becomes 


ſation and conſciouſneſs is cut off, and the 
organs of vitality, or thoſe that are deſtined 
to ſupport the functions of the whole. 

Exper. 3, by Dr. Haighton. A dog being 


in which he has deſcribed them; although it perhaps would 


from theſe different viſcera, & c. and finally terminate in 
the baſis of the ſkull, 


He 


by Dr. Haighton, Mr. Cruickſhank, and athens, \- 


ſuſpended and exhauſted, when the connection 
that ought to exiſt between the organs of ſen- | 


. procured and ſecured, a convenient inciſion 
was made on the fore part of the neck, and one 
of the nerves of the eight pair was divided. 


l am indebted to Mr. Cruickſhank for this perſpicuous 
ſcription of theſe nerves, and have followed the order 


have been more correct, had he ſtated that they originate 
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He became RY but tral his! appetite; 
After a lapſe of three days, the other branch 


was divided. He immediately became reſtleſs 


and uneaſy, betraying ſymptoms of great dif. 


treſs upon the ſtomach, with palpitation and 
tremor, until the fourth day, when he died. 


Exper. 1. Another dog was procured : in- 


ſtead of the nerves being divided ſeparately, 
they were cut off at once, and the utmoſt ſymp- 


toms of diſtreſs upon the ſtomach came on, 
which were propagated to the whole frame, 
and i in = hours he died . 


It 


* Theſe experiments, which are detailed in the Philo- 


ſophical TranfaQtions for 1795, were made with a view of 
proving that nerves had the power of reproducing them- 
ſelves after having been divided, and of recovering the en- 


ergy which they in conſequence loſt. This Dr. Haighton 
has proved in a very clear and decided manner. In one 


experiment, after having divided one of the nerves of the 
eight pair without much derangement to the ſtomach, he 
waited the lapſe of nine days, and cut the other. The dog 


loſt his appetite, and would take milk alone in {mall quan- 
tities, which always produced indigeſtion and great uneaſi- 


neſs; he became very much emaciated, and in thirteen days 
died: that is, he ſurvived twelve days and twelve hours 
longer than the dog in whom both nerves were cut off at 


once; 
* In 


/ 


N 
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It is impoſſible to behold theſe facts without 

aſcribing to the nerves a primary office in the 

functions of ſecretion and of digeſtion, and to Li 
deny 1 


in another eden he 9 the lapſe of fix weeks 
between the diviſion of the firſt and ſecond branch. The 
dog bore the diviſion of the firſt very well; but when the 
ſecond branch was ſeparated, he became evidently diſor- 
dered, but far leſs in degree than in the former caſe. He 
refuſed ſolid food, but took milk, and the actions of the 
ſtomach were for a long time conſiderably impaired, and 
conſtantly haraſſed with ſymptoms of indigeſtion. It was 
more than one month from the ſecond operation, before 
he could eat food of a ſolid kind. Inſtead of dying, as 
the former dog, in fix months, he recovered his health. 
The animal was kept nineteen months, during which 
period he faithfully performed the e office of a 
watch-dog. | 

It was not the FW of the Ee. alone that re- 
Urned; but the recurrent branch of the eight pair which 
are the true yocal nerves having been cut through, he 

| conſequently loſt his voice; but in proportion as his 
general health improved, his voice returned, and in fix 
months time he could bark as ſtrongly as before, and the. 
pitch of his voice was conſiderably raiſed. The cauſe 
of this recovery would therefore ſeem, prima facie, to have 
ariſen from the divided nerve having been reproduced, : 
and the action which it had loſt, conſequent!y recovered 
through the medium that was formed. I ſay, prima facie, 
proved by the ſtomach having recovered its functions. It 
Was further proved negatively alſo, 


The 


* 
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deny that it is through them that a ſympatheic 

connection is preſerved between the ſtomach 
and the W N the different Prepare- 
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The dog upon which the ſecond pair of nerves had 
. been divided, nineteen months after the firſt, being ſtill 
1488 | Ia Dr. Haighton' 8 poſſeſſion, he cut through them both 
| bl | in immediate ſucceſſion. ' The uſual ſymptorns were im- 
| | | | mediately produced, and continued until the ſecond day, 
11 when the dog died. On examining after death the fabric 
„ ol the new ſubſtance, it appeared to be of a harder quality 
than the original nerves, ſomewhat ſimilar to a ganglion, 
and conſiderably thicker than the branches detween a which 
it was interpoſed. © 8 
This re- union of the nerves was obſerved alſo 15 Mr. 
Cruickſhank in ſome experiments which he performed 
upon the par vagum and intercoſtal. The dog ſurvived 
the diviſion of one branch, but died on the ſeventh day af. 
ter the ſecond had been cut through. The nerves which 
had been firſt divided, and which ſeparation had only hap; 
pened ſeventeen days (from January 25, 1776, to Febru- 
ary 10), appeared, ſays Mr. Cruickſhank, united by a ſub- 
ſtance of the ſame colour as the nerve, but not fibrous; 
and the extremities formed by the diviſion were ſtill di- 
ſtinguiſhed by ſwellings rounded in form of ganglions. 
The ſame appearance had taken place with reſpect to the 
nerves of the left fide (of thoſe that had been divided ten 
J days only before the animal's death), though the divided 
extremities ſeemed to have been full two inches apart; 
the uniting ſubſtance was more bloody than that of the 
other ſide. | | | 
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tory organs we have already deſcribed, and 
thoſe that are deſtined to u the di- 
geſtive proceſs. 
It is probable that in 3 1 in the 
loweſt order of animals, the quantity of food 
they. receive correſponds to the wants and waſte 
of their reſpective ſyſtems, and to the power 
of the organs by which that food is aſſi milated. 
On the contrary, in the higher order of brutes, 
and eſpecially of man when he acts like a brute, 
ſuch is the appetite they poſſeſs, that they are 
frequently led to take not only ſubſtances that 


. are totally unapt and unfit to be ated upon or 
4 digeſted, but to devour a much larger quan- 
. tity than is either neceſſary for the ſupport of 
. the ſyſtem, or than the limited power of the 


digeſtive organs can aſſimilate. A neceſſity 
evidently appears for the exiſtence of aux- 
iliary organs, with a view of affording to 
the ſtomach a larger quantity of blood for 


a the formation. of gaſtric juice; and finally, as 

the the means of ſeparating the digeſted from the 
3 undigeſted parts of the aliment, the chylous 
. from the ffeculent. If the whole of the food 
the which the ſtomach receives were perfectly aſ- 
a ſimilated, and chyle ſubſiſted in the ſtomach 
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deny that it is through them that a ſympathetic 
connection is preſerved between the-ſtomach 
5 and the brain, — between che | different _ 


The dog upon which the ſecond pair of nerves had 
been divided, nineteen months after the firſt, being Till 
mn Dr. Haighton' 8 poſſeſſion, he cut through them both 
in immediate ſucceſſion. ' The uſual ſymptoms were im- 
mediately produced, and continued until the ſecond day, 
when the dog died. On examining after death the fabric 
of the new ſubſtance, it appeared to be of a harder quality 
than the original nerves, ſomewhat ſimilar to a ganglion, 
and conſiderably thicker than the branches between which 
it was interpoſed. 8 
Ibis re- union of the nerves was obſerved alſo 105 Mr. 
Cruickſhank in ſome experiments which he performed 
upon the par vagum and intercoſtal. The dog ſurvived 
the diviſion of one branch, but died on the ſeventh day af. 
ter the ſecond had been cut through. The nerves which 
had been firſt divided, and which ſeparation had only hap: 
pened ſeventeen days (from January 25, 1776, to Febru- 
ary 10), appeared, fays Mr. Cruickſhank, united by a ſub- 
ſtance of the ſame colour as the nerve, but not fibrous; 
and the extremities formed by the diviſion were ſtill di- 
ſtinguiſhed by ſwellings rounded in form of ganglions. 
The ſame appearance had taken place with reſpect to the 
nerves of the left ſide (of thoſe that had been divided ten 
; days only before the animal's death), though the divided 
_ extremities ſeemed to have been full two inches apart 
the uniting ſubſtance was more bloody than that of the 
other ide. 1 
tary 
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tory organs we have already deſcribed, and 
thoſe that are deſtined to n the di- 
geſtive proceſs. | 
It is probable that in vegetables it in the 
loweſt order of animals, „the quantity of food 
they. receive correſponds to the wants and waſte 
of their reſpective ſyſtems, and to the power 
of the organs by which that food is aſſimilated. 
On the contrary, in the higher order of brutes, 
and eſpecially of man when he acts like a brute, 
ſuch is the appetite they poſſeſs, that they are 
frequently led to take not only ſubſtances that 


. are totally unapt and unfit to be acted upon or 
d digeſted, but to devour a much larger quan- 
q tity than is either. neceflary for the ſupport of 
. the ſyſtem, or than the limited power of the 


digeſtive organs can aſſimilate. A neceſſity 
evidently appears for the exiſtence of aux- 
lliary organs, with a view of affording to 


4. the ſtomach a larger quantity of blood for 
108, the formation of gaſtric juice ; and finally, as 

the the means of ſeparating the digeſted from the 
_ undigeſted parts of the aliment, the chylous 
5. from the fteculent. If the whole of the food 
the which the ſtomach receives were perfectly aſ- 
71 Umilated, and chyle ſubſiſted in the ſtomach 
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purely and individually, abſorption might take 
place from the ſtomach immediately, and there 
would be no neceſſity for the exiſtence of the 
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inteſtinal canal. Since however it is a fact that 
chyme does exiſt in the ſtomach, fæculent mat. 
ter with chylous, undigeſted with digeſted, the 
neceſſity muſt evidently appear for the exiſt- 
ence not only of the inteſtinal canal, but of 
particular organs that produce particular fluids, 


that poſſeſs the power of producing ſeparation 
between both, ſo that the pure chyle may be 
immediately applied to the ſurface of the in- 


teſtinal canal, and be abſorbed by the lacteal 
veſſels, and the fæculent parts expelled out of 


the pte as excrementitious and foreign. 


The whole forms one maſs of a pappy or pul- 


taceous conſiſtence, of a greyiſh colour, ſtreak- | 


ed with a white fluid, and is called chyme. 


Cbyme therefore confifls of chyle or aliment 


digeſted with food imperfectly aſſimilated, or 
which is totally unaltered, The whole is pro- 
greſſively propelled, by the muſcular coat of 
the ſtomach, through the pyloric extremity of 
that organ, into the duodenum. Tam there- 
fore led to enquire into the fabric of the in- 
teſtinal canal, as the part in which thoſe acts of 

Mop 
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ſeparation take place; of the pancreas and 
liver, as the organs that are eſpecially deſtined 
to prepare particular fluids, by means of which 
the fæculent parts of the food are ſeparated 
from the chylous ; and finally, of the ſpleen, 
by which thoſe different organs are ſupplied 
with a more abundant quantity of blood, when 
their actions are præternaturally excited. 
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Irs ftuation—how fupplied with i bod ir fabric deferibed— 
proved to be a ſecretory organ—this ſecretory power ſome- 
times palſi ve —ſometimes attive—when ative it forms the 
pancreatic juice—its ſenſible quality aſcertained by analyfs 


| —how and where conveyed—its uſe. 


TH E pancreas is ſituated tranſverſely acroſs 
the ſpine, extending from the ſpleen to the 
left as far as the right curvature of the ſto- 
mach, and lies immediately under that organ. 
It is principally ſupplied with blood, as I before 
obſerved, through the medium of ramifications 
from the ſplenic trunk, not from this ſource 
alone. The right portion of the pancreas re- 
ceives ramifications from the ſuperior meſen- 
teric, and right gaſtric epiploic arteries. allo. 
Theſe veſſels, after entering the fabric of this 
organ, have two modes of termination into an 


exbalant outlet, and a returning vein : into an 
| exhalai 


ſo, | 


exhilant outlet, not only for the purpoſe of 


afford ing it * but with a view to 
its ſecretory office. | 
The feat in which this 3 power 8 


appears to be in à number of ſmall cells with 


which the pancreas abounds. It would ſeem 
that the ſpecific power of the pancreas, like that 

of the ſalivary. glands, is ſometimes in a dor- 
mant, ſometimes in an active ſtate. The neceſ- 


ſity which ſubſiſts for the action of theſe parts, 
depends on the ſympathetic influence they re- 
ceive from the organs to which they are deſ- 


tined to afford aſſiſtance. The action of the 
alivary glands we have ſeen was excited either 
by appetite, or more eſpecially by the proceſs 
of manducation. The action of the pancreas is 
excited by the ſympathetic influenceit receives, 
either from the ſtomach or duodenum, or both. 


Tbat the ſtomach has an effect upon the pan- 
ereas is probable from hence, that in the fetal: 
ſtate, when the ſtomach is paſſive, the ſpecific. 


power of the panereas is in a dormant condi- 
uon. Y On the contrary, in the adult, when the. 
alſimilation and comminution of the food take 
Place in the ſtomach, the ſpecific power of the 
008-5 paäanere is 
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and progreſſively unite, forming one common 


960. ves Fadens 


pancreas is excited, and a fluid Which has 
derived its appellation from the name of the 
organ itſelf is ſecreted, called pancreatit juice. 
The pancreatic juice is received by a number 
of ſmall ducts, which ariſe from the cells in 
which this fluid is formed; theſe duQs gradually 


trunk, which running along the middle of the 
panereas, pierces the coats of the duodenum; 
and finally diſcharges its contents upon the 
ſurface of that c organ, e two Kine * 
"hy origin. BG! Heine 017 eee 
An eſtimation of the 1 of pancreatic 
juice which the pancreas ſecretes has been at- 
tempted, not poſitively but relatively, not from 
the quantity 'of | juice collected, but from the 
proportion which the gland bears to the mag- 
nitude of the parotid and the other ſalivary 
glands. The whole ſalivary glands collected 
do not weigh more than two ounces. On the 
contrary, the panereas weighs almoſt five. We 
may therefore conclude, that the proportion of 
this fluid produced is far greater than of ſaliva. 
But as we are ignorant how much ſaliva the 
— fulrary —_ end we muſt conſequent!y 
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continue ignorant of the quantity of uice 


which the pancreas produces. 


Although the quantity has not been aſcer- 
extized; an attempt has been made to inveſti- 
gate its qualities; it has been collected by De 


Graaf, and Profeſſor Schuylius, of Leyden, by 
tying a quill to the pancreatie duct of a dog. 


The internal part became conſequently filled 
with it. Accordingly the gentlemen found 


| that it was either acid or alcaleſcent, or both. 
How could it be otherwiſe? How could a mode 


ſo unnatural and uncertain produce any but a 
morbid ſecretion? And how could a morbid ſe- 25 
eretion, thus excited and continued for ſeveral 


hours, produce any other fluid than one poſ- 
ſeſſing ſenſible and chemical qualities? It is 


an alteration which the ſaliva ſuſtains from 
the mere effect of colds, which the tears per- 


petually undergo, from the impreſſion which 
the lachrymal glands fuffer, either from affec- 
tions of the mind from diſeaſe, or from other 


irritating cauſes. In their natural ſtate the tears 


are inſipid and neutral; in their morbid ſtate 
they are pungent and ſaline, active and corro- 


ding.” It cannot be otherwiſe, - becauſe the 
morbid is the very negative of the healthy 
+ SS | ſtate ; 
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Rate and there cannot be a greater proof of 
the bland, mild inodorous, inſipid nature of the 
ſali va, of the tears, and of the pancreatic juice, 
when they ſubſiſt in the healthy ſtate, than 
the ſenſible and chemical properties they poſ- 
ſeſs in a ſtate of diſeaſe produced by means ſo 
cruel and abſurd. It has been collected and 
1 taſted. It has been collected and decompoſed. 
The cryſtals depoſited after evaporation were 
of a cubie and ſpiculated form; the former 
like thoſe of common ſalt; the latter like 
thoſe we ſee from the cryſtallization of fal 
ammoniac: and as luna cornea is formed by 
the addition of nitrated ſilver, it is probable 
that the marine acid is in union with the al- 
caline parts. But why ſhould we ce its 
morbid and decompoſed ſtate as the ſtandard 
of its perfection, and the ſenſible properties it 
then obtains as the mode of its operation; 
when we know that in its pure and healthy 
ſtate it is deſtitute of thoſe qualities, and con- 
ſequently that it is not by virtue of their power 
that its operation depends? To me it appears 
far more reaſonable to conclude, that the pan- 
creatie fluid acts not by a chemical, but by 4 


king power, ſimilar tp what we have {cen 
tie 
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the gaſtric juice ſo eminently diſplay; and 
that it co-operates in perfecting what the 
other was unable to complete. It tends to 
ſeparate the chylous part of the chyme from the 
fæculent, that the one may be immediately ap- 
plied to the ſurface of the inteſtines for the lae- 


teals to abſorb, and that the latter yy" be ord 
parated and expelled. 


As the pancreatic juice Sperfotin a Joke * 


co-operative | office with the bile in the proceſs | 
of chylification, Lthigk it will be better to ſyf- 
pend any further obſervation upon the ſubject | 


until the nature of the Fer fyſtem ks — 
aſcertained, 8 
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2 2 applied with a large quantity _ — is line p 


4 excretory outlet, a \and therefore dae not. appear to perform | 
_ ſecretory office—it does not ſeem to. be an Hential, but 


s * an xilia tary organ, deflined to futdly with blood the f. 


4 and pancreas "upon tao. dinaty occaſione—experi- 
ments made by Dr. Haighton prove this to be itt uſt= 
eyed by the ou: 
E. and returned by the HPlenic veint. 
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} V HEN ve reflect on the increafed actions 


which the digeſtive and aſſimilating organs 


are deſtined to perform in conſequenee of the 
different kinds and quantities of bodies on 

which they are to act, a neceſſity will be ap- 
parent that organs of an auxiliary nature 


ſhould exiſt, with a view of furniſhing an ad- 


ditional quantity of blood, at thoſe times that 
fuch a ſupply becomes nece ſſary. 
That an additional quantity of blood is de - 


termined to particular glands when their ſpe· 
ci 


- 
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cific action is excited, is proved from the 
effects which we behold every gland diſplay. 
All have a regular and conſtant ſupply for 
their nouriſhment and ſupport: there is, how- - 
ever, an extraordinary and | occaſional increaſe 
when the ſpecific powers they poſſeſs are ex- 
eited into action. The fact is proved by the 
increaſed flow; of tears from the lachrymal, 
and of ſaliva from the ſalivary glands. We 
may conſequently. preſume that the ſtomach 
and pancreas rechive an additional ſupply 
alſo vhen the introduction of food into the 
ſtomach, or of chyme into the duodenum, 

calls for the extraordinary exertion of theſe 
organs. Theſe different glandular bodies have 
all an "excretory duct, which immediately 
conveys the fluid they ſeerete. With the 
ſpleen it is far otherwiſe. Although its internal 
ſtructure is apparently ſpongy and cellular, 
like other glands, it differs, however, from 
them, in being deſtitute of any exeretory out- 
let whatever. For what purpoſe then is this 
organ eſpecially deſigned, and what function 
is it intended to perform? It does not appear 
to be an eſſential, but an auxiliary organ only 
got an eſſential one, becauſe different ant- 
mals, 
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experiment have been deprived of it, without 
the ſyſtem having | ſuſtained in CO 
* particular derangement. UYTORTIAI n 79 

Eper. The ſpleen of a dog was Ny 
and in a few days the wound healed. He was 


kept ſeveral weeks after the operation, during 


which time he ran about en as * 


other dog would have done. 

Seeing then that wwe art not to W candle 
folecm either as a ſecretory organ, or as an or- 
gan eſſential to the preſervation of the func- 
tions of the ſyſtem; I am naturally led to 
conclude, that it is of an auxiliary and ſubor- 
dinate nature, deſtined to afford aſſiſtance only 


to thoſe organs with which it is connected, 


and by the n, of whoſe nne, 15 can 


: * affected. win 


The foleen i is e on the left ide of the 2 
i varying in ſhape in different ani- 


mals, according to the fabric! of their trunk, 


It is by the enlargement which the ſtomach 
ſuſtains, and the increaſed ſpace which it con- 
ſequently 'occupies after a full meal, when it is 


diſtended with a large quantity of food, that 
i 5 the 


the left or great curvature becomes approxi- 
mated to the ſpleen, and a conſiderable degree 


of compreſſion upon it is produced; although 
it is too remote to produce ſuch an effect 
when it is empty. I be queſtion therefore pre- 


itſelf, what will thoſe unequal conſequences 
produce, of preſſure in the one caſe, and per- 
fect freedom in the other? It will, 1 believe, 


be readily granted, that preſſure upon the 


ſpleen muſt eventually tend to diminiſh the 
capacity of the veſſels with which it is ſup- 


plied, and which are deſtined to convey a quan- 
_ tity of blood through its ſubſtance. Ihe dimi- 
nution therefore of the ramiſication of the ſple- 
nic arteries mult neceſſarily produce an accu- 
mulation in the ſplenic trunks, The blood con- 
ſequently flows into other channels, through 
which it can obtain admiſſion. Theſe channels 
conſiſt in the large branches which the ſplenic 
trunk gives out to the ſtomach, called gaſtrica 
ſiniſtra, through the five ſmaller ramifications 
called vaſa brevia; and finally, through the 
leveral branches which the ſplenic e di- 
tributes to the pancreas. | 
_ The, increaſed quantity of blood RY 
theſe organs in conſequence receive, enables 
them 
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them to Beten a larger Proporti n of the paſo 
_ tric an pancreatic juice, at a time when the 
di ſtenſion which tlie ſtomach ſuſtains from the 
plenitude of food renders the ſupply of gaſtric 
juice more efſentially/neceſſary,/ or when the 
accumulation of chyme in the duodenum de- 
mands a more abundant quantity of panereatie. 
I had long thought that the ſpleen was deſ- 
tined to be an auxiliary organ to the di igeſtive 
and chylopoetic ſyſtem; becauſe I ſaw the ne- 
ceſlity that they ſhould be ſupplied with ex+ 
traordinary means, when their actions were 
particularly called forth. 1 feel myſelf in- 
debted and obliged to Dr. Haighton for ſome 
experiments which he has performed, which go 
to prove that the preſſure 'which the ſpleen i is 
made artificially to undergo, not only prevents 
the paſſage of the blood through that organ, 
but that it does actually produce an increaſed 
accumulation in the veſſels with which the 
ſtomach and panereas are ſupplied. I hall 
forbear giving in detail the experiments which 
he has made, as I know that he means to pro- 
ſecute the inveſtigation of the ſubject; and 1 
hope that he will impart to the public the 


Phenomena he has beheld, 1 hall merely 
| 4 | ſtats, 
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Rate, this he opened the abdomen of a living 

dog; drew out the ſpleen in ſuch a manner 1! 
that he could behold the ſurrounding vellets, I 
and that he ſaw the paſſage of the ood ůxq | 
through the ſplenic veins in conſequence re- il 
tarded,” and an accumulation take place in — 


the veſſels chat led to the 9 and _ | 
creas. | 95 
That this is he aſe of the 3 is Wendet 
farther probable from the nature of its ſtruc- 
ture alone; for, ſince it does not perform a ſe- 
cretory office, to what other purpoſe can it 
be deſigned? It appears that various expe- 
riments have been made upon blood con- 
veyed to the ſpleen and returned from it; and 
although it is true that there was ſome variety 
in the colour, the relative proportion which 
the ſerum bore to the craſſamentum, and the 
preſervative properties contained by the blood 
conveyed by the artery and returned by the 
veins, were apparently the ſame*, | 
The abdomen of a living dog being opened, 
the ſpleen with the veſſels bang gently m_ 


* Vide Dr. 8 8 Treatiſe on 4 Eonar * 
Functions of the Liver. 
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out, blood was taken both, rom 


the artery and 


3 


vein, and received in two cups equal and ſimi- 
luar in ſize and ſhape. Both edagulated in leſs 


— 


than two min and ſeparated afterwards 
into 19 amentum bd, In twenty-four 
| Hours; the ſerum of both was accurately 
weighed; 3: and: the ſerum from the vein was 
exactly the ſame 1 in n as the ow from 
| ö ter y,. + fl : 
Not — wunden of hats them Was * 
our in the vein as in the artery, but the qua- 
lity alſo. Equal portions of each ſerum were 
expoſed nearly to the ſame degree of heat un- 
til coagulation had taken place: upon preſſing 
"the ſurface of each, there exuded at different 
points ſmall particles of a watery fluid called 
dy Senac the ſeroſity of the blood. On exa- 
mining the proportion of each, no difference 
could be found. And finally, that this blood 
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contained by the ſplenic vein contained pre- 
ſervative properties, as well as che blood con · 


tained by the ſplenic artery, was proved by 
expoſing both for four hours to a heat of 90 
degrees; but neither of them betrayed the 
' malleſt * of putrefaction. T bus It would 


ſeem, 
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ſeem, that the hn: performs no > poſe, 
olbee. 0 


_ CHAP. XII. 
on THE HEPATIC ag 


i — 


The flruBure of the Iver its 1 more active in the gel 
| than in the adult flate—has a large quantity of blood diſ- 
tributed to it—but its ſecretory office dormant —in the adult 
fate it is ſupplied with venal Blood for its ſecretory ice, 
and with arterial for its ſupport—its ſecretory office exerted, 
ond. bile formed—the cauſe of this difference in the forma- 
tion of bile =p roceeds from the liver ſympathiſing with the 
fomach—of the vena porte, how it ariſez—how it termi- 
hates into pori biliarii, and the blood then converted into bile 
—the nature of hepatic bile—of cyſtic—its decompoſition, Se. 
the mode of its operation examined and proved the pri mary 


(on and the n uſe of bile—of * and eyſlic. | 

4 
by Tas liver itgelf! 18 ſituated on the right fide, | 
90 immediately beneath the diaphragm, and is of a 
the brown or chocolate colour. It is generally di- 
uld vided | into two partitions or lobes : the largeſt 
em, 


one of the two is ſituated on the right hypo- 
VOL, II. Bb chondrium; 
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chbüdklum; the maler! 18 placed in the leſt 
portion of the liver, and extends acroſs the 
epigaſtric region to the left. The liver i Is 
thick at top and thin at bottem convex at its 
fore and concave at its poſterior part. It is 
ſupported and maintained in its ſituation by 
the medium of different ligament, and of dif. 
ferent veſſels. 
The evolution which the W 3 
in the fœtal ſtate, ſeems to be more rapid than 


, the evolution of any other gland | in the fol. © 


tem, During the nine months of geſtation, 
it appears to have attained. more than one 
third of the growth which it is ultimately = 
deſtined to aſſume. In the fœtal ſtate, it not 
only receives blood from the chylopoetic or- 
gans; but it is eſpecially. ſupplied with a large 
proportion from the placenta,” through the 
medium of the umbilical vein. This large 
quantity of blood which the foetal liver fe- 
ceives appears to be ſubſervient to the prooeſß 
of evolution alone. For, during the whole 
nine months of geſtation, the proportion of 
bile produced. is in quantity very ſtall; in 
quality very mild and bland, harmonizing with 


the ſurface of the inteſtines 1 in ſuch a manner, 
that 
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_ that it does not ſtimulate their coats, and is | 
conſequently retained ; if it were acrid and 
purgative, it would be exfelled as deleterious 
and foreign. | 
Far different is the whdktion of the liver in 
the adult, from what we have beheld it to be 
in the foetal ſtate, although it is then deprived 
of the large proportion of blood from the um- 
bilical veins, which it uſed to receive. 
Inſtead of being nouriſhed with blood from 
the umbilical veins and hepatic artery toge- 
ther, a marked and an evident alteration takes 
place : it is deprived of the blood from the um- 
bilical veins, and becomes ſupplied by means 
of the hepatic artery alone, for the purpole of 
its evolution and ſupport in general, whilſt the 
| Vena portarum conveys blood for its ſecretory 
office in particular. _ 
The queſtion here naturally preſents itſelf : 
How comes it to paſs, that there ſubſiſts ſo 


G Wl firiking a difference in the actions of the liver 
te at different times? Whilſt in the foetal ſtate it 
of is ſupplied with a more abundant: quantity of 


blood than in the adult, that its ſecretory office 
leſs ative?” And on the contrary, in the 
wall; when the ſupply of blood it receives is 
B b 2 5 com- 


< 3 D v 23 " 
n | . 
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comparatively ſmaller, that it diſplays i its ſe- 
_cretory power in a more active degree? The 


their ſubſiſtence. In the fetal ſtate, the nou- 
riſhment it receives comes directly from the 


in a paſſive ſtate, in order that their evolution 
may be more rapid. On the contrary, in the 
adult ſtate, it is by the operation of the aſſimi- 


which they are eſpecially deſigned. 


tinct and different kind. The blood which 
the liver receives for its evolution and ſupport | 
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cauſe of this difference is evidently to be 
ſought in the reſpective condition of the feetal 
and adult ſtates, and the reſpective modes of 


mother, without the intervention of its own 
aſſimilating organs; their ſecretory office is 


lating organs alone, that nouriſhment is con- 
verted and aſſimilated, and that the chylopo- 
etic organs have their ſpecific powers called 
forth, and conſequently perform the office for 


In order that the liver ſhould: be able to per. 
form theſe ſeparate and diſtinct functions of 
evolution and of ſecretion it ſeems neceſſaty 
that ĩt ſhould be ſupplied with blood of a diſ 


in the foetal and adult Rates, either from the 
umbilical vein or hepatic artery, is analogous | 


to arterial blood; to that blood which 5 
ſelles 


"I" . 
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ſeſſes living and preſervative properties in the 
higheſt and moſt exalted degree; which re- 
tains in the moſt eminent manner the aptitude 
to be ated upon by the principle of life for 
the purpoſe of evolution and of organ ization, 
and which is univerſally employed for that 
C.. ⁵ 0o7 bi79ra9 
On the contrary, the blood which the differ- 
ent ſecretory organs receive for their ſecretory 
office, ſeems differently modified in every parti- 
cular organ. I do not mean to ſay, that the 
ſtreams of blood that flow from the ſame foun- 
tain in their aggregate qualities are different. I 
mean, that thoſe qualities are particularly modi- 
fied and accommodated to the nature of the organ 
which it is deſtined to ſupply, by the termi- 
nated extremity of the veſſels by which it is 


\ 


p conveyed. This is eſpecially the caſe in the 
2 veſſels which convey blood to the brain—the 
4 fame with the teſtis, and in ſhort with every 


other organ. It would ſeem to be eſpecially 
the caſe with the liver itſelf ; ſo that the arte- 
rial blood which it receives, either through the 
umbilical vein or hepatic artery, poſſeſſes the 
aptitude to be ated upon by the living prin- 
ciple, and anſwers the purpoſe of evolution, 
Ds Bb3 but 
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| but does not anſwer: its ſecretory office. On 
the contrary, the blood which the vena portx 
conveys, and which is venous blood, ſtridly 
ſo called, ſeems eſpecially fitted to anſwer the 
ſecretory functions of the | liver. It is then 
that this power is called forth, when blood is 
conveyed to the organ in which it reſides, 
futed and adapted for that purpoſe; It is 
therefore neceſſary that I ſhould point out the 
ſources — whence this blood 18 


N 


II was ks 33 by d Me. Dank a reſpeable 
4 ſurgeon of Barking in Efex, with. an account of a very ex- 
traordinary diſeaſe of the liver, and which he had examin- 
ed a few days before. It was the caſe of a lady, who for 
four or five years preceding her death complained of pain 
in the left fide, which extended a conſiderable. way acrols 
to the right. Below the edge of the ribs there was at times 
diſtinctly to be felt a hard tumour, painful to the touch. 
She was occaſionally afflifted with a ſhortneſs of breath, 
and a troubleſome cough. She was able to lie on the right 
fide, but with great difficulty on the left. Haraſſed 
and oppreſſed with the continuation of theſe ſymptom 
ſhe died, and her body was opened. The liver was found 
enlarged to an enormous ſize; having within two dif- 
tin& and ſeparate eyſtes, evidently containing a fluid. 

On the ſuperior part of the left lobe of the liver, there 


des s eyſt that contained two pints of clear limp 
ſerum, 


a 
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1. $ F tbe Vena Porta. 3 


The bloed which was conveyed to the Alf. 
ferent organs I have deſcribed, and which was 
not employed for their ſecre ory office, is re- 
ceived by continuous veins from the ſto- 
mach by the cæliac vein; from the ſpleen by 
the ſplenic; ; from the inteſtinat canal by the 
ſuperior and inferior meſenteric; and finally 
from the pancreas by the vein of that appel- 
ation, Theſe various veſſels, which receive 
from theſe organs the reſiduary part of the 

| blood, gradually unite and congregate into one - 
trunk, forming the vena portarum. It obtains 
g the appellation of porta, from the part of the 
r MW liver through which it enters. The quality 
4 of, its fabric differs f from the fabric 


a W rather” a N ot; The n cyſt was 


ch. ſituated cloſe to the lower rib on the right ſide, the pro- 
th, jecting point of which could be felt whilſt the patient was 
zht alive, and contained two pints of water alſo. The inveſt= 
ed ing membrane was of the colour and conſiſtency of lea. 
me, ther. The other portions of the liver were apparently in 
id an healthy ſtate, The gall bladder was diſtended and 
dif- full of bile, The heart was ſurrounded with fat. The 
uid. langs were compreſſed, and occupied a very ſmall ſpace, 
here but without apparent diſeaſe. There was about an ounce 
npid of _— in the thorax. _ 
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we have ſeen arteries poſſeſs; although it is 
analogous to them i in the uſe pe which it is 
deſigned. 8 „ 
It differs from arteries in its Pers in 3 
| ing no muſcular coat, and a leſs elaſtic liga- 
ment. It differs from them alſo in the qua- 
lity of the blood it receives and conveys. 
Although the vena portæ differs from an 
artery in theſe particulars, it reſembles them 
in being deſtitute of valves, and in the mode 
of its termination. The vena portæ, after 
having been formed by the congregation of 
different veins of the chylopoetic viſcera, 
enters the liver, and has this trunk ſegregated. 
into branches from a centre to a circumfer- 
ence, terminating in the ſubſtance | of the 
liver itſelf, like an artery, into exhalant outs 
and returning veins, 1 7 eee 
Thus then it appears that the quantity of | 
blood which the vena portæ receives muſt en- 
tirely depend on the quantity which the differ 
ent arteries ſubſervient to the chylopoetic or- 
gans convey, proving in a very decided man- 
ner, that the fluid (bile) into which the blood 
is changed by the powers of the liver, 5 


wholly ſubſervient and ſubordinate ta their 
= IP uk 


_ creaſed quantity of bile which is produced in 


uſe, Not ſibſervient to their uſe alone, but it 


evidently appears that the ſpecific (ſecretory) 


power of the liver is excited by the ſympathy 


it receives from the ſtomach and inteſtines :— 


when they are dormant, it is paſſive ; when 


they are active, its action is excited, and the 
blood it receives is converted into bile. Tae 
this is a fact, I ſay, is proved from the in- 


the a from what there is in the eta? : 
Rate.) 115 451 82755 RESTS; 3 
So that in point of quaiziry 2 | quality, in 
point of time and place, the liver is ſupplied 
with blood for its ſecretory office in proportion 
as the fluid is wanted which in conſequence 
is produced by it. The exhalant termination 


of the hepatic artery differs from the exhalant 


outlet of the vena portæ. Whilſt the former 
depoſits its contents in the ſubſtance of the 

liver itſelf for its nouriſhment and ſupport, the 

exhalant outlet of the latter terminates into 
the pori biliarii for the formation of bile; ſo 
that the port biliarii have their origin Wide 
the exhalant outlets of the vena portæ have 

their termination“. \ 

From 

* I appears to me extremely improper to apply the 

| term 
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- biliarii. After quitting the liver, and teachisg 
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ed, an accumulation in the hepatic trunk, and 
perhaps a regurgitation into the pori biliari, 


a quently take place, if it were not for the com- 


medium of the duct us ey ſticus. 5 


term Nr to canals of conßiderable length. I bowerer 


or rami biliarii, when united in one trunk, I call 2run- 
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From the port. billari rii, FOTO EY aniforwhich 
gradually unite and ultimately form the trun- 
cus bepaticus. The truncus hepaticus there- 
fore is formed from the aggregate of the duQi 


the incurvation of the duodenum, it perforates 
directly its external coat, and indirectly its in- 

ternal; ; running 3 a ſhort diftance within the 
ſubſtance of the inteſtine itſelf, before its ex · 
tremity opens on the internal ſurface of it. 
When the liver therefore ſecretes bile, and the 
periſtaltic motion of the inteſtine is ſuſpend- 


\ 


and branches of the vena portæ, would fre- 
munication with the gall- bladder mn the | 
- 'T he duftus' cyſticus has its origin about _ 


with to have it underſtood, that I mean to retain the old 
multy term of pore, | confining it howerer to the cell or 
convolution (be it what it may) in which bile i is formed. 
The hepatic branches or excretory ducts that ariſe from 
thefe pores I call rami biliarii. And finally, theſe branches 


cu hepaticus. I retain the old term of ductus cyſticus, 3s 


peing applicable to the uſe which it perform. 


. 1 ©: ee e- OR 4 K 
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inches from the tetmination of the truncus 
hepaticus into the duodenum-: after paſſing: 
1 Os it . in _ _ 
7 be gallb adder is of: a 8 fu 
ated in a depreſſion of the concave ſurface of the 
right lobe of the liver, to which it is attached 
by a duplicature of the peritonzum 4 it is pro- 
perly ſupplied with blood-veſſels, nerves, and 
abſorbents, and ſecretes- from its interna! dar- 
face a fluid of a mueous appearance. ' 
Since then it appears that the communication 155 
between the liver and duodenum, through the 
truncus hepaticus, i is more direct than through. 
the ductus cyſticus, we may conclude that the 
regular courle of the bile from the liver to the 
duodenum is through the hepatic trunk. We 
may conſequently infer that its paſſage through 
the cyſtic duct into the gall-bladder, is rather to. 
prevent regurgitation. of bile-from the hepatic 


is Wl nk, when the liver ſeeretes more bile. than 
or Ml the ducts communis can convey, or when the 
1 duodenum is in a paſſive ſtate, The gall-blad- 
4 der therefore would ſeem to be deſtined not ſo. 


much to do good, as to prevent miſchief ; not 
SN e ſo 
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fo much to furniſh a regular ſupply of bile to 
the inteſtines, as to an enn into 
| the Heap 116364010035 3t, 15. f 
ZBile is not only of no uſe either in the pori | 
 biliarii or gall-bladder, but produces frequent - 
ly in them very deleterious effects. It is of uſe 
only in the inteſtinal canal: and whenever it 
acts as bile is intended to do, it muſt return 
from the gall- bladder back into the inteſtines, | 
- Admitting then that bile is deſtined to per- 
form ſome office in the part where it is imme- 
diately conveyed by the excretory duCts of the 
organ by which it is produced ; it is legiti- 
mate, 1 ſay, to ſearch for its properties and 
uſe, in thoſe ſituations where its paſſage is 
direct and almoſt conſtant, rather than in thoſe 
where it is indirect and precarious ; and as the 
paſſage of the bile from the liver through the 
truncus hepaticus i into the duodenum i is direct, 
and, on the contrary, the paſſage of the bile 
from the liver to the hepatic trunk, and from the 
hepatic trunk into the cyſtic duct and the gall- 
bladder, is circuitous ;- it is moſt obvious that 
the gall-bladder is not to be conſidered either 
as an organ elſential to the inteſtines for the 
production 


a 
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production of bile, or the bile it contains ſo 
pure in its quality, as that which flows imme 
diately from the. liver into the hepatic duct. 
If we therefore combine the anatomical ftruc- 
ture of the hepatic ſyſtem with the uſe of the 
fluid it prepares and conveys, we ſhall be led 
directly to conclude that hepatic bile is the beſt, 
and cyſtic bile is the worſt; and that hepa- 
tic bile is the ſtandard by which the ur 
of offi mn 18 to be meaſured. 


a of 22 Bile. 

Haring 3 that bile 3 18 Ca from 
K venous blood, by the living powers of the 

4 liver, it is here neceſſary to inveſtigate the pro- 
* perties it ſeems to poſſeſs with relation to the 
of uſe for which it is deſigned. 

: It may be conſidered as a fact univerſally ; 
h true, that arterial blood poſſeſſes an higher de- 
and WH gice of vital energy than venal : it is arterial 
4 blood that is conveyed to the different parts of 
af the ſyſtem, for their nouriſhment and ſupport, 
her and it is venous blood only that returns the 
3 reliduum. Since therefore bile is formed from 
e engl blood, it f 1 conf hat 
101 ood, it is a natural conſequence that 


the fluid produced from i it, ſhould polleſs leſs 


living 
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living power than that which is formed from 
arterial blood : we may therefore preſume, 
that bile poſſeſſes a leſs degree of living power, 
than either the gaſtric or pancreatic juice, the 
produce of atterial blood. Although bile poſ- 
ſeſſes a lefs degree of life chan either of theſe 
 flaids, it ſeems however to contain conlider- 
able living properties. 
Exper. Equal quantities of blood and bl 
of the ſame ox, were each put into different 
veſſels of the ſame ſize, and expoſed to the ſame 
degree of heat: on the third day che blood be- 
gan to give out by its odour marks of putre- 
faction; the bile remained in its natural ſtate; 
on the fourth day the bile had a pungent 
odour, by no means ungrateful, whilſt the 
blood was extremely putrid: on the fixth 
day the bile became putrid, and had a very 
_ offenſive ſmell. Since therefore bile was freſh 
at firſt, but became afterwards putrid by ex- 
poſure to the air, and by departing from the 
organ by which it was formed, it is very evi- 
dent that its ſweetneſs aroſe from the living 
| power it contained, and that it was owing to 
a deprivation of that living power, that it 
became decompoſed by the external ſubſtance | 
to which it was expoſed, and that it con- 
O ah 
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fequently was reſolved into its conſtituent 


„ parts. It is by virtue of this living power that 
', the various component Parts of which the 
c WM different ſolids and fluids of the ſyſtem conſiſt 
4 become united in one whole, and that the 


parts are apparently of an homogeneous nature. 
It is by the deprivation of the living principle 
that the different parts continually ſuſtain, that 
their bond of continuity becomes perpetually 
weakened and ultimately loſt, and a decom- 
poſition into their ſenſible and common pro- 
| perties immediately enſues. It may therefore 
be laid down as a law, that the parts which 
e; Wl poſſeſs the higheſt degree of life retain the 
ut Wl leaſt ſenſible properties; and on the contrary, 

he WM the parts that retain the moſt ſenſible proper- 
th ties, poſſeſs the leaſt vital energy. That. this 

18 a fact generally true, is proved by comparing 
the incretions with the excretion, the chyle 
with the fæces, the ſerum with the tears, with 
the urine or matter of perſpiration: it may be 


vi- extended to the bile itſelf, not only with rela- 
ng tion either to the gaſtric or pancreatic juice, 
to but to hepatic and cyſtic bile alſo.» 
: it Hepatic bile, either in the pori biliarn or 
ce3 Wil truncys hepaticus, j is a thin fluid, of a yellow 
pu- 


| colour, ſomewhat bitter to the taſte; almoſt 
| 4 . inodorous 
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inodorous to the olfactory ſenſe, poſſeſſng 
living properties for a conſiderable time after 
ſecretion, undergoing certain changes by reſi- 
dence, and ultimately beco ming e pe 
into its coaſtituent Part., dnnn | 
_. That ĩt poſſeſſes conſiderable living powers 
18 s abundantly proved by putting its preſerva 
tive properties to the teſt with thoſe of blood; 
that it is not very viſcid, is proved by its 
appearance either in the pori biliarii or hepa - 
tic trunk; and that it is not very bitter, is alſo. 
proved by the taſte of the liver itſelf, If it be 
eaten freſh it is ſweetiſh, but becomes very bitter 
if kept for ſome time. Theſe are the general 
Properties of hepatic bile ; of that bile which 
18 s generally paſſing from the liver into the 
duodenum. . The want of ſenſible properties 
in hepatic bile, and: the preſence of living, isa 
Proof that it acts, when it reaches its ſeat in 

the duodenum, by a living and not by a che- 
mical power; it is there conveyed: by the ex- 
eretory duct of the liver, when the periſtaltic 
motion of the inteſtine enables its internal 
coat to open and allow the admiſſion of bile 
upon its ſurface. 

After bile has been ſecreted = the Te 


although conveyed by the hepatic 1 
= 
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if it cannot obtain admiſſion into the duode- 
num, it lows back into the.cyſtic duct, and is 
from thence conveyed into the gall-bladder. So 
„mut the bile that is contained bythe gall-bladder 
is the ſame bile that would have flowed into the 
duodenum if it had been in an active, inſtead 
of a paſſive ſtate. It is therefore neceſſary to 
examine the properties of cyſtic bile with rela- 
tion to hepatic ; and the changes it has under- 
gone in conſequence of its reſidence in a recep- | 
tacle apparently paſſive for a conſiderable time 
after ſecretion. | 


07 C Mie Bilk. . 


That the oall] bladder is ſupplied with the 
bile it contains, from the liver itſelf, through 


ies the medium of the hepatic and cyſtic duds, is 
isa a fac as univerſally admitted as its power is 
in denied of ſecreting the bile it is found to 


contain; ſo that if the hepatic and cyſtic 
dutts were completely obſtructed, the gall- 
bladder would be perpetually empty of bilious 


matter, Admitting then, that it is merely the 
bile recipient of bile when either the liver ſecretes 


more than the hepatic duct can convey, or (what 
8 more uſually the caſe) when the liver con- 
VOL, II. Go tinues 
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tinues to ſecrete bile. at thoſe tunes that the du - 
odenunv is. in a paſſive ſtate; we muſt conclude 
that it then obtains a paſſage through the cyſtic 
duct into the bladder. When hepatic bile gets 
into the gall-bladder, it certainly acquires pro- 
perties very different from thoſe it before poſ- | 
ſeſſed either in the pori biliarii or hepatic trunk: 


inſtead of being a thin, yellow, ſweetiſh, ino- 1 
dorous, and apparently homogeneous fluid — F 


7 cyſtic bile by long reſidence becomes of a green, p 
and even of a black colour, intenſely bitter tothe | p. 
taſte, offenſive to the ſmell, apparently hetero- ſe 
geneous in its compoſition, of a very viſcid con- 1; 
ſiſtence, frequently eoagulating, ſometimes con- de 
creting and forming calculi. The queſtion then I it! 
is, whether the ſenſible properties of cyſtic bile WM 
above enumerated, ariſe from any addition it WM (9, 
receives from the gall-bladder, or whether they WM don 
do not proceed from a privation of its living WM pro, 


principle, the loſs of which makes the whole to the 
be decompoſed into its conſtituent parts. ind 

The changes the bile undergoes in the gal- tuig 
bladder hy the living power of the ſyſtem, duce 


conſiſt in the addition it receives either from a 
quantity of mucus which is continually ſecreted 


from its internal ſurface, or 0 the loſs it ſuſ⸗ 
tains 
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tains in conſequence of the action of the ab- 


not be the immediate cauſe of the ſenſible 
properties cyſtic bile ultimately aſſumes, be- 
cauſe mucus for ſome time after ſecretion 
| ſeems almoſt. deſtitute of any; neither does 
| there appear to me ſufficient evidence that 
the abſorbent veſſels take up the moſt aqueous 
parts only, and leave behind the thickeſt pro- 
portion as the reſiduum of the whole. It 
ſeems more probable that the ſenſible proper- 


it begins to loſe the identity of its own nature, 
and undergoes nearly the ſame changes by re- 


done out of the living ſyſtem. Theſe changes 


the different parts of the ſyſtem are governed, 
and by which the connection of the ſecreted 
fuids with the organs by which __ are pro- 
luced is regulated. 

lt is a law univerſally true, that the further 
ile&s depart from their cauſes, the power of 


* 1 retaining 


ſorbents with which the gall- bladder is ſup- 
plied. The addition of the mucus alone can- 
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ties cyſtic bile ultimately aſſumes, ariſe from a 
deprivation of its preſervative power, by which 


idence in the gall-bladder that it would have 


proceed from the operation of a law by which 


are to take hepatic bile as the ſtandard by 
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retaining their own n qualities is W ec 
weakened and diminiſhed. TOE "ON 
Since then the gall- bladder is the part of the 
whole hepatic ſyſtem moſt remote from the 
liver (the cauſe and ſource of biliary ſecretion), 
every inſtant of time bile remains in the gall- 
bladder, it is conſtantly changing from a bet- 
ter to a worſe condition - from a living to a 
das fate. * 
It is by the principle of this his thay we 


which the quality of cyſtic bile is to be mea- 
ſured, and by which we are to conclude that 
the ſenſible qualities it aſſumes are ee to 
the excellence of its nature, 
Jo ſhew the truth of this MOI in 21 5 
aa point of view, I ſhall take up the con · 


| A Pe 
verſe of this propoſition, and ſhow the abſurdi- ¶ bi 
ty that would enſue if we were to take cyſtic 


bile as the teſt by which hepatic bile is to be 
tried. Inſtead of making every change bile 
undergoes immediately after ſecretion to be a 
change from a better to a worſe condition, ! 
* would be exactly the oppoſite : it would be a 


change from worſe to better; and the la 
| | chang 


) 


/ 
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change into gall-ſtones bile undergoes in the 
gall- bladder, would be the very beſt en in 
which it could poſſibly be found. 4% 
Since, therefore, hepatic bile is den of 
the various properties cyſtic bile poſſeſſes, I am 
led immediately to conclude that the ſenſible 
properties of cyſtic bile ariſe from a loſs of that 
living principle which conſtituted the bond of 
its elementary parts, by which they become de- 
compoſed and reſolved into a common ſtate. 
So far therefore from bile poſſeſſing antiſeptic 
power by virtue of its bitterneſs, the actual 
preſence of bitterneſs is a teſt by which we are 
to judge that it is loſing, or is altogether de- 
prived of, moſt of its antiſeptic qualities; and 
hence it is that gall-ſtones are for the moſt 
part pungently bitter to the taſte, and that the 
bitter portion of | bile n We in Daw, 
relinous part. ai TO 
Inattention to theſe bnnciples has led my 
friend Dr. Saunders, a man no leſs amiable i in 
private life than deſervedly eminent in his pro- 
teſſion, in his excellent Treatiſe on this ſubject, 
to draw true concluſions from falſe principles. 
He has been led, I ſay, to overlook the living 
power of bile, to examine its ſenſible proper- 
22 — ties 
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ties, and to refer the whole of its uſe and aQtion 
in the living ſyſtem, to their operation; for 
which purpoſe he eſtabliſhed à number of 
experiments conducted with the utmoſt ability 
and preciſion, with a view of aſcertaining 
the: conſtituent parts which entered into the 
compoſition of bile. The reſult of theſe ex- 


windy only proved that We 1 Eepyſiſted 


of the following ingredients, vi. 
Iſt. Of water impregnnol wt is odorow 


Nies inkl „id H eee at 
2d. Muctoginow fubNance neendling PE 


albumen ovi. i. 

364; e fabſiance conthinitigi the 

_ colouring principle and bitter taſte. 
4th. The mild mineral alkali | + 
Theſe experiments only ſhew the compo- 

nent parts of bile, but do not notice the power 

by which theſe parts were conſtituted and 


kept in union; they only explain the reſult 
of the develation and eg of * * 


into its conſtituent parts. 

That theſe experiments are ben iat 
cient, is further proved from our total incaps- 
city to reproduce bile by ſyntheſis : after the 


bond of its t peru (the living princt 
. Dn . ple 


ple) has been deſtroyed by analyſis, we can 
no more reproduce bile than we can ſugar 
after it is converted into rum by diſtillation. 
The reaſon is obvious: both bile and ſugar 
are ſecreted ſubſtances, the conſequence of a 
living proceſs; arid although we can detect 
the different parts of which they are compoſed, 
we cannot by any chemical operation reſtore 


the living principle by which they are formed, 


and by which they are preſerved. It is there- 
fore as impoſſible to know the real properties of 
bile by decompoſition, as thoſe of the albumen 


of ſerum by putrefaction. Whenever theſe 
changes have taken place, the original ſub- 
ſtance is no more, and the end for which it 
was originally deſigned can no longer be an- 
ſwered. The motion of our fuids might as 
well be explained upon hydraulic principles, 
when a living and not a mechanical power is 


for example, in a ſtate of health the ſaliva is 
ithin colourleſs fluid, inodorous to the ſmell; 
ad inſipid to the taſte; in a high degree of 
curvy it is faline, variouſly coloured, and 
C4 readily 
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ori by coagulation, of ſugar by diſtillation, or 


employed, as to aſcribe to ſenſible properties 
the uſe of parts that depend on living power. 


LAY) - 2 * - 8 
A. — 
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readily coagulates, forming dakine eryſtals. In 
the firſt inſtance it is mild, and in harmony 


with the ſurrounding parts; in the latter it is 
acrid and offen{1ve—excoriates the gums, and 
produces. ulcerations of the mouth. It might 


as well be argued, that theſe. ſenſible proper- 


ties of faliva are eſſential to its action, as that 


bile acts by virtue of its r ane Tan 
by its reſin or its alkali. 


The application of heat and of the various 
menſtruawhich were employed to diſcover the 
properties of bile, would have deſtroyed; the | 


living principle of a muſcle, or even of a bone 
itſelf, and made-them ſeparate into their ſeveral 
parts; much more then would they have the 0 
ſame effect when applied to bile. It were 0 
abſurd indeed to look for the properties of a t 
muſcle, or of a bone, after mortification had i 


taken place by the operation of fire and fag- t 


got, the crucible or the retort; and yet theſe d 


were ſome of the means employed to diſcover WM 2 


the real properties of bile. Chemical experi- re 
ments therefore made for the purpoſe of 1n- 
veſtigating the qualities of living matter with | 
a view to its living properties and uſe, are not 
only no. ſufhcient, but defeat the very aim We 
hang 


IN 
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have in view; for their operation tends to de- 
ſtroy the living power they poſſeſs, and to 
render their ſenſible properties apparent. 
That the living principle has the power of 
deſtroying the ſenſible properties of common 
matter, is proved by the operation of the gaſ- 
tric juice alone: it is found that ſubſtances of 
various kinds and poſſeſſing very different p pro · 
perties, when expoſed to its action, are reduced 
to one ſtandard, and aſſume one quality. 

That the ſecretory organs, by virtue of the liv- 
ing principle they poſſeſs, have the ſame power 
over the blood, is proved by the various ſecre- 
tions they produce. Whenever this living prin- 
ciple deſerts the organs, they loſe this power of 
converſion ; and when the blood that circulates 
through TT. is not fitted for their purpoſe, 
it has not the aptitude to be converted by 
them; and laſtly, when the living principle 
teferts both, both become decompoſed ; and 
although in a living ſtate they are appa- 
rently very different in their nature, both yield 
nearly the ſame produce by chemical decompo- 
ſition. 
Since then we are not to look to the ſenſible 
Properties 
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trunk to the duodenum is the moſt direct, and 
that the gall bladder is an occaſional receptacle 


it into the duodenum, inſtead of being regular 
and direct, is occaſional only and circuitous. 


of the. parts upon which the bile is diſcharged, 


conftituting valyulz conniventes. They con- de 


properties of bile for its real qualities, it is 
very evident why the courſe of the hepatic 


only; why the bile it contains is imperfect in 
its nature; and therefore why the paſſage of 


I am therefore led to examine the ſtructure 


with a view to its immediate uſe. 


Of the Inteftinal Cate 


Tbe duodenum conſtitutes the firſt part of 
the inteſtinal canal, and begins where the pylo- 
ric extremity of the ſtomach has its end. Its 


internal ſurface | is at firſt ſmooth and poliſhed. Ny 
It has ſcarcely proceeded one inch in its courſe 2 


when ridges or folds begin evidently to appear, IM «6; 


tinue along the remainder of the duodenum 
and jejunum. They diminiſh in magnitude 
at the beginning of the ilium, and all traces of 


them become ſoon after totally obliterated. 
| Theſe 


4 
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Theſe folds are at firſt ante in a tranſverſe 
ſorm; they progreſſively loſe their tranſverſe 
and obtain a more diagonal direction: in the 
living ſyſtem they are rigid and erect, and not 
looſe and nn. as we era them in'the 
dead ſubject. T3 41510 n Sn 

Soon after the e conniventes termi- 
nate, the large inteſtines are ſaid to begin 
inſtead of a folded they have a ſmooth and po- 
liſhed ſurface, until their final termination in 
the extremity of the rectum“. 


* If the ſurface of the inteſtinal A be examined, the 
frſt portion of it is moſt plentifully ſupplied with glandu- 
lar bodies of a granulated appearance. Theſe glandular 
bodies aſſume a : circumſcribed and follicular ſtructure, 
eſpecially in the ilium, and are therefore called glandulæ 
congregatæ. In the large inteſtines they are arranged 
with more diſtinction, and, from the ſolitary ſtate in which 
they exiſt, are called glandulæ ſolitariæ. The fluid they 
lecrete is apparently of a mucous · like nature, and ſeems 
deligned to form a protecting medium between the 
inteſtines and the chyme, which they receive from the 
| ſtomach, and prevent the fæculent part from being di- 

ly and immediately applied to the ſurface of and irri- 
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8 ating the inteſtinal canal. It appears to me probable that {| 
f this conſtitutes the uſe of the mucus which theſe glands | 
a ſecrete, although they may be inſtrumental 1 in the proceſs | 


9 of 'chylification alſo. 
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The pancreatic duct either enters ſingly 
the duodenum, or with the extremity of the 
ductus communis cholidochus:: + {1+ ) 

When the pancreatic duct n its 
courſe is more direct than the eourſe of the 
biliary duQs ; and when it forms a ductus 
communis with them, it opens anteriorly to 
either of them. The ductus communis choli- 
dochus is formed by the union of the hepatic 
and cyſtic. duQs, and enters the internal ſur- 
face of the duodenum in the manner L have : 

before deſcribed. _ 

This peculiarity of conſtrudtion in n the firſt 0 
part of the inteſtinal canal, inereaſes the extent 
of its ſurface in a wonderful degree. This in- t 
creaſe of ſurface ſeems evidently to be deſigned a 
for two reaſons ; ; for the purpoſe of prolonging e 
and retarding the paſſage of the chyme, in this n 
part of its inteſtinal courſe ; and to allow a © 
greater ſpace for the exiſtence of lacteal veſſels. ft 
The valvulæ conniventes therefore are tranſ- W 
verſe at firſt, but ſeem gradually to obtain rather I ft 
a diagonal direction. In the living ſyſtem, as | 
ſaid before, they are erect and rigid, and not in 
the flaccid and looſe ſtate, as we behold them in 

” the 


fo 
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the dead ſubject; ſo that the chyme, inſtead off 
paſſing over their angles, is involved within 
their folds. On the contrary, the large inteſtines 
have a poliſhed ſurface, and have the fibres of 
their muſcular coat gradually aſſuming a more 
longitudinal direction in their courſe towards 
the rectum; ſo that whilſt on the one hand the 
poliſhed ſurface of the large inteſtines affords 
no retardation to their contents, the direction of 
their muſcular fibres on the otlier hand tends 
gradually to accelerate its motion towards the 
rectum; which being placed perpendicularly 
downward contributes to favour this effect. 
The regular periſtaltic motion of the inteſ- 
tinal canal is from the ſtomach downwards ; 
and it is always a perverſion of action when- 
ever there is an inverſion of motion I do 
not believe that this regular periſtaltic motion 
ol the inteſtinal canal is governed by the in- 
fluence of the will more than the action of 
the heart; ; I know very well chat diarrhoea 
frequently takes place by paſſions of the mind 
—but conſtipation alſo frequently happens 
n when the mind wills a diarrhoea. It there- 
a fore appears to me an inſtinctive act like that 
K „ of 
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energy of the mind; it goes on more per- | 
fectly during ſleep than awake, and is more { 
Irregular in thoſe of a contemplative diſpoſi- 
tion than in thoſe who live a mere, animal 
lie. TI f 
The extremity of the canal, undead, is con- t 
P with a view to this continued action of { 


| with a view of retarding the motion of the in 


what the bile was always deſtined to produce; 


398 OF THE INTESTINAL CANAL. 


of ſleep, which is always interrupted by the 


the canal itſelf upon its contents. To pre- t 

vent the inconvenience this would perpetually I 

produce, the extremity is bounded by a ſphinc- f 

ter muſcle (the ſphinQer ani) whoſe action 

is immediately under the controul of the it 

will. 6 d 
2 then 8 ren 1 is 3 c 


food along the firſt part of its courſe—it is fo 
unreaſonable to ſuppoſe, that the real and di- ir 
rect intention of the hepatic ſyſtem is deſtined W its 


to haſten its expulſion. If this were the caſe, ce 
there could not exiſt harmony between both: by 


the inteſtines would always tend to prevent 


and the ductus communis, inſtead of opening MW pli 
lad 


in the duodenum, would open in the rectum. 
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Men who conſider the ' phyſiology of the 
ſyſtem, and can reconcile this warfare of parts 
that are dependent on each other, have very 
inadequate notions of the ſymmetry that per- 
vades throughout the whole, and the beauti- 
ful harmony and ſubordination that exiſt be- 
tween the various parts of which it is compo- 
ſed. It is far more reaſonable to conclude, 
thatthe bile is deſtined to harmoniſe with the 
inteſtinal canal, and not to defeat the intention 
for which it is ſo peculiarly conftruted. 

It is now only neceſſary for me to ſay, that 
it frequently happens that more food is intro- 
duced, than the power of the digeſtive organs 
can aſſimilate, and that ſome is frequently taken 
in totally unfit for their action. The whole 
forms in the ſtomach one compound mals, 
from whence it is propelled by the power of 
its muſcular coat into the duodenum. The ne- 
ceſſity of fluids therefore muſt be apparent, 
by which a ſeparation is effected of the pure 
part of the digeſted aliment from the fæcu- 
lent, in order that the one may be directly ap- 
plied to the ſurface of the inteſtines for the 
lafteals to abſorb, and that the latter may be 
ee ſeparated 
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ſeparated and expelled. I am therefore led to 
inveſtigate the uſe of the pancreatic juice and 
bile, as the agents ee to >" paifotity this 


particular office. 


_ 0 Yf / * 2 of the Ponereati DS. ce 1 B Je 


The contents of the ſtomach as it paſſes 


through the  pylorus, until it reach the duc- 


tus communis, appears in general of a pappy 
conſiſtence, of a greyiſh colour, often ſtreaked 
with a white fluid, and is called chyme. Af. 


ter it has paſſed the ductus communis two very 


ſenſible effects take place ꝛ it begins to aſſume 
a more 3 2 n the contents 


WORKERS © 4a 


' 


ſurface.” ® 0308 * 
Exper. A dog was fed on Aim food, and 
in three hours the abdomen was opened ; a 


portion of the duodenum and jejunum of con- 


ſiderable length was cut open, ſo that the con- 


tents might be obſerved. Portions of food re- 
duced to a pultaceous maſs were ſeen oozing 
through the pylorus : the bile was likewiſe 


obſerved to paſs ſlowly out of its du, which, 
when carefully attended to, appeared to flow 


over 


te 
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over the hace of the. digeſted 8 adherin 7 z 

to the inteſtines. * Upon removing the bile 
from the ſurface of this digeſted matter, it did 
not appear to have mixed with it in my ſen- 
ſible degree *. 

The tion then is, | What are the 3 | 
employed to produce this ſeparation, and by 
what power do they act? Let us therefore ex- 
amine the laws of the animated ſyſtem, 
Þ Firſt, It is a law for the whole of life in a 
ſtate of health to be in union with itſelf, and 
ling parts with Scheibe.. 

Secondly, t is a law of che animated 51 
tem for all living parts to ſeparate themſelves as 
much as they are capable from ſuch as are 
dead. 

It is on the ojieration of theſe laws that the 
ineretions and excretions are carried on, and on 
which the whole doctrine of digeſtion and 
cdfexpulſion is founded. If therefore it can be 
proved that theſe fl aids. | poſſeſs different de- 
grees of vital energy, we ſhall be led to un- 
derſtand by what powers they ſeverally act. 

That the lr Ince polleſſes the bring 


—_ Dr. Sanders on the Liver, b. 123. 
VOL, II. 5 { pfineple 
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principle in a moſt eminent degree, is proved 
from the quantity of blood that is conveyed 
to the organ by which it is formed and by 
its power of imparting the general life of the 
animal to the food which 1 18 " SHO to its 
action. e e ITE 
That the pancreatic juice pale Hive 
properties is proved by its privation of ſenſi- 
ble ones, and by? its een en and 
Laftly, 3 wort 
That bile poſſeſſes liviog property 15 2 
by trying il its e e with 1 of 
blood. 4 
That there is a great n of Aifſerente of 
living power in theſe ſeveral fluids, is proved 
from the change ſubſtances undergo, when 4 
expoſed to their action; by the uſes to which 
hey are ſeverally applied; and by the difference 
in the quantity, and quality, of the blood o out 
of which they are form dd. 
Hua review of theſe buen sed we ſhall WM 
de led to conclude, that the gaſtric juice poſ- Dat 
ſeſſes more life than the panereatic—the pan- IM jui 
 creatic juice more life than bile—and bile itſelf, 
the offspring of venous blood, which polleſſes 


even in its moſt perfect ſtate ſenſible Proper- 
lies, 


* 
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ties, retains leſs vital energy an. either of 
the former two. | 
If cheſe be che Ae di" of living 

power which theſe ſeveral fluids contain in their 
ſimple ſtate, we are next led to enquire their 
other properties in a ſtate of combination. 

The portion of the food that poſſeſſed the ap- 
titude, and received the ſtamp of vitality from 
the gaſtric juice, conſtitutes a part of the ſyſtem, 
and has a tendency to remain in union with 
the whole. . The degree of this tendency will 
depend on the relation its living power bears 
to that of the other parts, either of the chyme, 
or of the pancreatic juice and bile. 

It is by virtue of this tendency, and of this 

difference in the degree of living power, that 

a ſeparation in the whole of the chyme be- 
gins to take place: the pancreatic juice ſepa- 
rates the leſs vital parts of the chyme from the 

moſt vital: and laſtly, the bile, which poſſeſſes 
leſs living power than either the gaſtric or 
pancreatic juice, completes what the pancreatic 
„ juice had begun: and as the pancreatic juice 
leparated the leſs vital part of the chyme from 
the moſt pure, ſo bile ſeparates the moſt fæcu- 
lent from the leſs vital. The pancreatic juice, 
' Dd2 therefore, 
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/ 


therefore, forms a eonnectin ig medium between 
the gaſtric juice and bile. ESI 
Whilſt theſe changes are taking plies; the 
progreſs of the chyme along the inteſtinal ca- 
nal continues in a flow degree; the direction 
and number of valvulz conniventes produce a 
retardation in its motion, not only for the 
purpoſe of allowing the action of the pancre- 
atic juice and bile to ſeparate the fæculent parts, 
but that the lacteals may have time to abſorb 
the chylous parts alſo that have been thus ſepa- 
rated, and which are by theſe means imme- 
diately applied to the ſurface of the inteſtines, 
Whilſt therefore the chyle is abſorbed, the 
fæces are left behind. Hence it is proper to 
enquire, what change the bile ſuſtains by its a 
union with fæculent matter; for there is no WI co 


evidence that any part of it is abſorbed i in a t 
ſtate of health. ny to in 
I have before proved, Ts the ae ble on 
departed from the organ by which it is pro- W ju 
duced, it was . perpetually loſing its living WM to 
power, and acquiring ſenſible properties. The eit 


loſs of living power is greatly accelerated by 
its union with fæculent matter, after the ab- 
ſorption of the chyle, Bile in this ſituation 

. . 


no longer that mild and bland fluid we have 
ſen it in, the pori biliarii. Inſtead of acting 
by virtue of its living power in ſeparating 
dead parts from living the fæces from the 
chyle—it acts by virtue of the ſenſible pro- 
perties of its component parts, ſtimulating the 
large inteſtines; which is followed by an ex- 
pulſion of their contents. 

The firſt portion of the inteſtinal canal, 
by means of the valyulz conniventes, generally 
becomes in contact with the whole of its con- 
tents. Inſtead however of the canal diminiſh- 
ing in diameter, as its contents are reduced by 
lacteal abſorption—on the contrary, we find 
it increaſes in ſome of its parts. There does 
appear an obvious neceſſity for this mode of 
conſtruction— for, when the ingeſta have paſſed 
through the ſmall inteſtines, the lacteals hav- 
ing abſorbed the chyle, the fæculent parts 

only remain thoſe parts that the pancreatic 
Juice and bile had ſeparated as unfit for nutri- 
ion and ſupport. Theſe parts therefore are 
ther prone to run into the proceſs of putre- 
by ation, or have actually gone into it. The 
quantity of air that is extricated at that time, 
makes it neceſſary that the organs which are 
« YT Ddz deſtined 
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deſtined to receive Wale gabltencte chat under- 


go theſe changes ſhould be properly adapted 


to them. Hence the capacity of the colon, 
which not only admits very confiderable dif. 
tenſion, but by its junction with the” reQtum, 


whoſe direction is perpendicular, the expul- 


ſion of its contents is thereby facilitated. - 
Thus then it appears, that the primary uſe 
of bile is to aſſiſt the pancreatic Juice in ſe- 


parating the fæculent parts of the food from 
the chylous; whilſt the lacteal veſſels, which 


ariſe with open mouths from the internal. ſur- 
face of the inteſtines, are mn the vin, 
and leaving the fzculent. 

Let it not be ſuppoſed that theſe: are hypo- 
thetical and conjectural opinions. It is very 


true, that at the time I formed them, I had not 


opened the ſtomach or inteſtines of different 
living animals with a view of ſeeing the opera- 
tions of theſe fluids upon the digeſted aliment. 
I am however happy to ſay, that Mr. Cooper, 
the gentleman J have already mentioned, has 
aſcertained the fact, and has abſolutely ſeen the 
precipitation take place, by opening the cby- 
lopoetic organs during the time that the chy- 


lopoeſis was taking place. In a letter which 
he 


rat 
cee 


har 


Whi 
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be has written to me upon Ache ſubject, I 
have found,“ ſays be, by opening the ſto- 
mach and doodenum of living animals, that 


with the juices from the pancreas and liver 
in the duodenum, but a precipitation is pro- 


adheres firmly to the coat of the ſmall in- 


from experiments on living animals, that it is 
the office of the bile and pancreatic Juice to 


of the food. 8% 
Nov. 29, 1 797. jt 6c ASHLEY Coorrn.” 
0 | 8055 On the Secondary Uſe of Bula. 


Having aſcertained the primary and moſt 
eſſential uſe for which bile is deſigned in ſepa- 
ating living parts from dead, I muſt pro- 
ed to point out its laſt and worſt office ; 


ne when it has loſt all veſtiges of life—all the 
4 harmony it poſſeſſed with living parts—and 
IV 


liey contain. 


a clear ſolution of whatever is digeſtible 
is produced in the ſtomach; and that no 
ſooner is this tranſparent ſolution mixed 


duced. ' The precipitate is the ehyle, which 


teſtines. I am therefore inclined to think, 


leparate the nutritious from the fzculent parts 


When it irritates them to expel the ſubſtances 
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If the food adage received etvilipudiiad 


| both 3 in quantity and quality to the power of 


their digeſtive organs, there would be no ne- 


ceſlity for the pancreatic and hepatic ſyſtems, 


becauſe the whole of the food would 'be con- 


verted into chyle, would be abſorbed by the 


lacteals, and there would be no fæculent parts 


for the pancreatic juice and bile to ſeparate, 
It is therefore owing to the imperfection of 
man, and other animals, and to the inordinate 
gratification of their appetites, that the exiſtence 
of pancreatic and hepatic organs becomes ne- 


ceſſary. Hence it is that temperate men ſe- 
crete leſs bile than intemperate. Whilſt the 
gall-bladder of the former is generally ſmall, 
and for the moſt part empty, in the latter 
N generally large and full. It is owing to 
this entire dependence of the hepatic ſyſtem 


on the chylopoetic, that the different parts of 
which it is compoſed are ſituated and arran- 


ged; for, although the pancreatic juice and he 


patic bile are perhaps adequate to anſwer com- 
mon purpoſes, the neceſſity of a corps de 
reſerve for extraordinary occaſions muſt be 
apparent. 

The ſtomach i in point of Gtuation ſeems to 
hear 


\ 
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bear the ſame relation to the gall-bladder that it 
does to the pancreas: it occaſions by diſten- 
ſion a degree of preſſure upon both; and it 
may be preſumed that whilſt this diſtenſion 


produces an evacuation of bile from the one, it 


will occaſion an increaſed ſecretion of pare 
atic juice from the other *. . 

It is probable that the power of hepatic bile 
is ſufficient to anſwer common purpoſes with- 
out the aid of theſe auxiliary organs. On the 
contrary, after full meals, extraordinary aſſiſt- 
ance is neceſſary : the diſtended ſtate of the 


ſtomach gives the proper ſtimulus to theſe or- 


gans; and as the periſtaltic motion of the 
inteſtines is then in full force, the admiſſion 


of theſe fluids upon the ſurface of the duode- 


num is readily allowed, It is by this admi- 


_ able contrivance that the food is ſupplied with 


* It is with a view to this dependence of the gall- 
bladder on the ſtomach, that it is deprived of a muſ-ular 


coat. If it poſſeſſed a muſcular coat, it is probable that 


it would diſcharge its contents by an effort of the will, 


luke the bladder of urine; but if its action depended on 


the will, it could not principally depend on the mechani- 
cal action of the ſtomach. Since therefore it is made to 


att by mechanical preſſure, the reaſon of its ſtructure, and 
df its Particular nn muſt be apparent. 


bile, 


* 
11 ³ ¹¹1A ·²eů ⁰•d q —Ä—ʃ b —— — —— P —— ns» II III) 
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Wl! bile, and pancreatic juice, in proportion to its 
j ; | Wants, without any extraordinary action of 
|F | the liver. When therefore cyſtic bile is em- 
q ployed, it is rather to ſtimulate than ſeparate, 
to. produce was rather- than, "_ e 
fication. 
Cuyſtic bile appears to ine e dedined to per- 
form the ſame office in the ſmall inteſtines, as 
hepatic bile does in the large. Hepatic bile, 
after having ſeparated in the ſmall inteſtines 
the fæculent parts of the food from the chy- 


lous, gradually loſes its own living power, | 
and - acquires ſenſible properties: and as its 
living power enabled it to ſeparate the diffe-! 

ent parts of the chyme, without ſtimulating 
' the ſmall inteſtines; ſo by its ſenſible proper- \ 
ties it ſtimulates the large inteſtines when unfit y 
to perform any further act of ſeparation, f 
| This ſeems to be nearly the ſtate of cyſtic p 
bile by reſidence in the gall-bladder; it is per- N e 
petually loſing its living and acquiring. ſenſible e 
properties. When therefore it gets into the f 
ſmall inteſtines, it ſtimulates them as hepatic PC 
bile does the large: by the action of the for- ac 
mer, diarrhoea is produced; by the latter, the WM lit 
nc 


proper alvine excretion, 


From 
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From the different properties of theſe ſeveral 
fluids, we are led to underſtand the reaſon why 
the entrance of the pancreatic and hepatic 
ducts into the duodenum is almoſt direct, and 
conveys pancreatic juice and hepatic bile into 
it immediately from the pancreas and liver: 3 
and on the contrary, why the gall-bladder is 
filled in an indirect way, and the bile it con- 
| tains is only occaſionally employed. If it were 
conſtantly employed, the periſtaltic motion of 
the inteſtines would be perpetually 1increafed, 
by the irritation it would produce, and the 
chyle, inſtead of being abſorbed, quid be con- 
ſtantly empellad. Ait 

Since then the primary Aion of bile is by 
virtue of the living power it contains; it is 
very evident its acrimony and bitterneſs ariſe 
from the loſs of its living power, by which its 
Primary uſe is entirely loſt. If the power of bile 
conliſted merely in ſtimulating the inteſtines, 
cyſtic bile would be better than hepatic, and gall- 
ſtones would be the beſt ſtate in which it could 
poſſibly be found. Hepatic bile indeed would 
act from quantity alone, and its action be of 
little or no effect, becauſe it does not, and can- 
not, ſo long as it retains its living power, ſti- 
2 8 mulate 
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mulate the ſmall inteſtines. Fœtal bile cer. 
tainly does not; and it is doubtful whether he- 
| patic bile, in the adult ſtate, ever comes in im- 
_ mediate contact with the inteſtines. It is not 
until it has loft its living power, that it be: 
comes acrid and ſtimulating ; ſo that, when its 
acrimony 1s increaſed, its Rein n is dimi- 
niſhed or loſt, 5 


of the Omentum. 


It would ſeem to be in order that the 
regular periſtaltic motion of the inteſtines 
ſhould not be influenced by the action of the 
abdominal muſcles in the office of expiration, 
that the omentum exiſts. "The omentum is a 
broad thin membrane, attached to the great 
curvature of the ſtomach, to the arches of the 
colon, extending looſely between the interſtices 
of the inteſtines, and conſtituting a medium 
between them and the parietes of the abdomen. 
It is compoſed of two laminz, placed contigu- | 
ous to each other, veſicular in their fabric, and 
theſe velicles are generally filled with fat ; the 
quality of which peculiarly fits them for the uſe | 
for which they are deſigned. The external la- 
mina is ſufficiently moveable to yigld to ſmall 
degrees 


* 
2 
14 
4 
21 
4 
A; 
* 
Ly 
\ 
- 
2 3 
3 | 
q 
> '8 
13 
1 
. 1 
1 7 
+34 

33 

. { 

iS ; 

F- b 1 

K T 

J 1 

4 

4 : 

- * 
+8 
48 4 
* 
1 

3 . 
. 

% Sd 
* 

1 

* 32 

Fes 

1 

"EE 

1 $1 

* 

. 4 las 
8 
1 
bY, 

— 

6" 
4 

F 3 

. 

Ae.” M 
544 
. 

4 

LE 
* 
7 7 

© - : 
My 4 6 
+2 % 

, } 

+ 
*% 
4 

, 
9 
5 

* 

8 
* 

5 

NF. 

7 

T3 

- 

© * 

A. 

bY : 

- J 

"4 

2 „ 

N 

4 

% % 

- © : 

of 
* 

13 . 
4 
2 
i 
a 
2 
2s 
* 
4 
* * ” 
ber 
1 
I. 
E 
2 UW 
- ©: 
eo 
% 2 pe 
Xx : 
E. 5 4 7 
8 
* / 
Et 
6 

=. 

I » 

47 
8 

x % P 

"311 : 

% 1 
«7 
* 

12 
> 

"3 1 

* f 

t 

T 
25 : 

a4 : 

3; 4 7 

4 

9 


F 
wo A © _ * 4 "as as. 4 * 


r 
* 


85 8 — 


— al : —— 
Py r 
2 n * % 
N 
8 1 


OF THE OMEN TUM. 413 


degrees of preſſure from the parietes of the ab- 
domen; whilſt the internal lamina, by receiving 
the influence of that preſſure, prevents it, in or- 
dinary caſes, from being communicated and felt 
by the abdominal viſcera. | 

Ir it were not for the protection which the 
omentum affords to the inteſtines, it is proba- 
ble that the frequent action which the abdomi- 
nal muſcles undergo in depreſſing the ribs, 
would generally tend to evacuate the contents 
of the inteſtinal canal, as they are found to do 
when the fæculent matter they contain 18 diſ- Z 
charged by an effort of the will, 

| The omentum abounds with a larger pro- 
portion of ſebaceous matter in its centre than in 
its ſides, in order that the parts of the abdomi- 
nal contents that are moſt expoſed to preſſure 
may be more perfectly protected“. 


During the progreſs of diſeaſe, it generally happens 
that the fat is abſorbed, and the omentum merely ſubſiſts 
8 a thin membrane: inſtead of covering the inteſtines, 
it is thrown as it were on one fide. I have frequently 
ſen adheſion between the different convolutions of «the 
inteſtines, when the omentum ſubſiſted in this ſtate, and 
 Pparently from the adheſive inflammation having taken 
Place between them. This was probably owing to the want 
of protection from the action of the abdominal muſcles, 
hich the omentum ought to have aftorded. FILED 
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Of the Chyle. 
It is after the aliment has been digeſted and 
depurated, after the fæculent have been ſepa- 
rated from the pure parts, that this pure part 
has commonly received the appellation of chyle. 
In the lower order of animals, as fiſh and birds, 
it is generally of a thin watery appearance 
and conſiſtence; in the higher, : as quadrupeds 
and the rele ſpecies, it is more thick, and 
. evidently of a globular form reſembling milk, 
having a ſtrong tendency to coagulate, 

Tt appears leſs abundant i in the portion of 
the duodenum before the entrance of the 
ductus communis than beyond it: it may be 
generally found after meals in the j jejunum and 
| Hium, rarely in the cæcum, ſeldom if ever in 
the colon, and never in the rectum. 

Although chyle is generally of a Milky 
white colour, it frequently participates of the 
colour with the ſenſible properties which the 
food poſſeſſed out of which it was formed. 
Thus it is that rhubarb or turmeric will often 
impart a yellow, ſaunders a red, and indigo a 
blue colour to the chyle. 5 
After it has been precipitäted from the un- | 


digeſted matter with which it may have been 
combined, 


. r 


combined, and immediately involved within 

the folds of the valvulæ conniventes ; it is taken 

up by abſorption by a number of ſmall capil- 
ary veſſels, that ariſe with open mouths from 
the whole ſurface of the ſmall inteſtines ; and 
which have received the appellation of lafteal - 
veſſels, from the quality of the fluid upon 
which yi are deſtined to act, to take up and 
e 


* It 1 me to enter upon this part of the 
ſubject without mentioning Mr. Cruickſhank's book upon 
the Abſorbent Syſtem ; a book that contains every thing 
that has ever been ſaid of conſequence upon it; which 
ſeems to have exhauſted the fubject, and which it muſt 
be allowed does the author i „ 
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5 


| Their ſutrce—their fabric—their aftion=the quality of the 
0 mati they take up—the quantity —the relative degree of | 
© their aftion at di ifferent 2 1 . 2 He. Oe. 1 


gur H is 22 extreme e of the 0 ori- 
gin of theſe veſſels, that, if it were not for the 
abſorbent effects they produce, we ſhould be 
unable to decide from whence their origin 
begins. Seeing however, as we have con- 
ſtant opportunities of doing, that the chyle 
which the inteſtines contained is continually 
taken up; and that the fluid i in the lacteals 
is exactly the ſame in its properties as that 


which previouſly exiſted in the inteſtinal ca- | 
nal, we are naturally led to infer that it is by | 
thoſe veſſels that it is immediately taken up. 

p ef 
Thus 1 it is, that although the contents of the | 


la 


—— ada 


' p } 
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lacteals is generally white or milky, it is occa- 
ſionally found of a yellow, of a red, or of a 
blue colour. To aſcertain this point, indigo 
blue in union with water was injected 3 in the 
ſmall inteſtines of a living dog: after a ſhort 
time he was killed and opened, and the colour 
of the abforbed fluid exactly correſponded With 
that which had been thrown into the inteſtines, 
Not theſe facts alone prove their power of ab- 
ſorption; but they have occaſionally been tied 
up at ſome diſtance from the inteſtines, and 
the ſpace between the inteſtine and the liga- 
ture was ans found filled with n 
matter. 

Aﬀuming it then as a fact, that it⸗äs by 
them that chyle is abſorbed, it is neceſſary for 
me to deſcribe the mode of their conſtruction, 
and the part in which they terminate. When 
the villous coat. of the ſmall inteſtine is exa- 
mined with a microſcope, f it appears like the 
villi of velvet; and it ſeemed to Dr. William 
Hunter, who Rd them with the ſame 
inſtrument, that from each of theſe villi there 
were at leaſt fifteen or twenty, or more ori- 

t fices. Wonderful then is the proviſion by 
which the food, after it has been aſſimilated, 
YOL; in Ee 
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by which the effect is produced. Baron Hal- 


may be taken up! It is not from the extent of 
the ſurface alone by which they are diſtinguiſh- | 
ed, but by the active power alſo which they 
ſeem ſeverally to poſſeſs. Mr. Cruickſhank 
found in ſome experiments which he made, that 
the chyle was conveyed through the lacteals in 
the meſentery of a living dog at the very rapid 
rate of four inches in length in one ſecond of 
a minute; or, in other words, that it deſcribed 
a ſpace * twenty feet in one minute. No 
wonder then that the whole of the ſyſtem be⸗ 
comes ſo ſuddenly renovated by cordials and 
other ſpecles of nouriſhment at d 
times. 
Although it is 8 amid; that the 
lacteals conſtitute the agents by the energy of 
which chyle is taken up from the inteſtinal 
canal, a great variety {till exiſts as to the mode 


ler, De Whytte, and a number of men in our 
own days, ſtrongly inſiſt that it proceeds from 
capillary attraction. This opinion, however, 
was ſtrongly combated by Mr. Hunter : he 
conceived on the contrary, that it proceeded 
from a vital power reſident in the abſorbgnts 
themſelves, and was an aQion of which a liv- 
ing 
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ing and not a mechanical power was the cauſe, 
When a tube pierced with a very fine bore, 


and open at both ends, is immerſed in a fluid, 


it is very true that that fluid will progreſſively 


aſcend in it to a certain height. This effect, 


however, is regular and conſtant, is not liable 
to remiſſions or increaſe ; but the effect pro- 


duced is invariably the ſame. But this is 
far from being the caſe with the abſorption 


that the chyle ſuſtains by the power of the 


lacteals: inſtead of being equal at all times, it 


perpetually varies, being ſometimes more ac- 
tive, at others more languid ; and finally termi- 
nates altogether ſoon after the actions of the 
animated ſyſtem have ceaſed. If the abſorption 
of chyle aroſe from capillary attraction, as we 


behold in ordinary caſes, abſorption would take 
place more completely perhaps in the dead 


than in the living ſubject, which it does not. 


We may therefore conclude that it is not a che · 


mical but a vital act, ariſing from the inherent | 
power which the lacteal veſſels contain. 


That theſe lacteal veſſels poſſeſs different 


coats, Mr. Cruickſhank aſcertained by inveſt- 
ing a portion of the thoracic duct upon a glaſs | 
eylinder ſomewhat larger than the duct itſelf. 
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He found that the internal coat tore, and ſhew- 
ed the external one under it perfect and en- 


It is likely that theſe valves are eſpecially de- 
ſigned to prevent the retrograde motion of the 
fluid which the veſſels contain; that whilſt they 


returning back. This is the general opinion. 


and that they not only prevent the return of 


* 
7 


tire. Such is the active power which theſe 
veſſels contain, that we are from analogy led 

to conclude that this power is reſident in a. 
muſcular coat ſimilar to what the arteries poſ- 


ſeſs, and that the motion of the fluid they con- 


vey is performed by one and the ſame mean. 
The lacteals are found to aboudde in their 


internal part with valves : theſe valves are of 


a ſemicircular figure, and are attached to the 
nfide of the veſſels by which they are encloſed, 


permit it to flow through they prevent it from 


Is it not however very probable, that theſe | 
valves themſelves poſſeſs a muſeular coat, 


the abſorbed fluid, but that they may urge it 
on by a power from behind, and by that 
mean aſſiſt the coats of the veſſels themſelves! 
] think the mode of their attachment and the 
imperfection of their valvular conſtruction fa- 


vour the idea. They guy fill one half of the 
veſſe! 
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veſſel, and are therefore diſpoſed of 'in pairs 
at ſome diſtance, correſponding and oppo- 
ſite to each other, floating looſely in the lac- 
teal veſſel itſelf. The ſpace between the origin 
and the termination of the lacteals progreſ- 
fively decreaſes, from two or three inches in 
the ſmall, to half an inch in the large inteſtine, 
Theſe veflels are generally known by the com- 
mon name of vaſa inferentia, or venz latex 
primi generis, and terminate in ſmall glandular 
bodies, called, from the part on which they are 
ſituated, meſenteric glands. ; 
The meſenteric glands, like the Jafteal vel- 
ſes, although ſcarcely to be diſcovered in 
the fetal ſtate, are relatively larger to the 
ſize of the ſyſtem in infancy and youth, than 
in the latter period of manhood, and efpe- 
cially of old age. They are not only larger 
but redder in the young than in the old, 
owing probably to a difference in the quantity 


t il of blood they receive. The venerable Ruyſch, 
t that old octogenarian, uſed to ſay, that he had 
Js 


lived for the laſt ten years of his life without 


the aſſiſtance of his lacteal veſſels or meſenteric 
Bands. . 


It is difficult to ſtate what | 1s the immediate 
Ee 3 purpole 


* 
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purpoſe for which theſe glands are deſigned. 
It appears however very probable, that the 
fluid which has been digeſted, and which is con- 
veyed into them, undergoes a further change, 
and becomes more perfectly aſſimilated. Al- 
though in common they are of an aſh colour, 
they appear white during the abſorption of 
chyle. That the vaſa inferentia terminate in 
theſe glands, ſeems probable from hence, that 
the number of veſſels that go in do not cor- 
reſpond with thoſe that come out. i, The veſ- 
ſels that come out of the meſenteric glands are 
called venæ lacteæ ſecundi generis, or vaſa 
efferentia: they are generally larger than the 
former, and fewer in number; and theſe again 
terminate in glands of a ſimilar kind. Other 
veſſels again ariſe from theſe glands, until at 
length they progreſſively unite into one trunk, 
forming one conſtituent portion of the tho- 
racic duct. ales 
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or THE LYMPHATIC ABSORB ENT VESSELS, 
Divided into two ſets—1/1, thoſe that ariſe from the ſurface of 
the body, and abſorb things from without —2dly, thoſe that 
ariſe from within, and abforb different parts of the ſylem 
itſelf their actions excited under different circumſtances, _ 
which are particularly ſtated— Mr. Hunter's opinion exa- 
_ mined and proved to be an erroneous one, Qc. Wc, Oc. 


It is not through the medium of the lacteal 
veſſels alone, which ariſe from the ſurface of 
the ſmall inteſtines, that the blood is ſupplied 
with nouriſhment and ſupport : it receives a 
conſtant and conſiderable addition from the 
medium in which the ſyſtem is ſituated, by 
abſorption from the ſurface of the ſkin; and 
finally, from the different parts of the animated 
ſyſtem itſelf, after thoſe parts have fulfilled the 
end for which they were deſigned—when 
they are loſing, or after they have actually 
loſt, their living and preſervative properties, 
and are verging to a dying tate. 
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'The powers or agents by which this effect 


is produced, are called [ymphatic abjorvent 


veſſels. 


1 ſhall divide them into two ſpecies : : firſt, 


thoſe that ariſe from the ſurface of the ſkin, - 


and take up fluids external to the body; and 
ſecondly, thoſe that ariſe from the internal 


parts of the ſyſtem itſelf, whether from. cir- 
cumſcribed cavities, or from the ſolid fabric of 
every organ, and which abſorb portions of that 


n both ſolids and fluids alſo. 
Of the Lebe Alforten Veſſels of th the Shin, 


In point of conſtruction and mode of action; 


theſe veſſels reſemble the lacteal abſorbent veſ- 


ſels, which I have already deſcribed ; they 


differ from them only in the ſituation from 


whence their origin begins, and in the quality 


of the matter which they abſorb. Such'is the 


ſubtilty of their orifices, that, although we are 
able to trace in a retrograde manner the fibrils | 
as far as the ſkin itſelf, we are unable to behold 


the orifices themſelyes—although, deprived of 


the evidence of our ſenſes, we have proof ſuf- 


ficient of their actual exiſtence. 


That the lymphatics ariſe from the kin, 
| a 5 1s 
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is proved in a moſt decided manner from 
hence, that ſubſtances which are rubbed on N 
its ſurface may be often detected in different | 
parts of the body. Thus, it is that mercury, 
after having been triturated with axunge, 
is abſorbed from the ſkin (after friction has 
been uſed), is conveyed into the blood, and 
| afterwards depoſited in particular parts, pro- 
ducing its ſpecific mode of irritation. It has 
I know been doubted, diſputed, and de- 
nied, that mercury in a ſolid and palpable - [Hl 
form was ever taken up from the ſkin. The J 
fact however muſt be ſtated, that Longbottom, 1 l; 
the articulator, had in his poſſeſſion the ſkele- | | 
ton of a man, who died after a long courſe of 
mercury, when particles of mercury were 
actually found in the, cancelli of the bones. 
There is alſo reaſon to believe that different 
| morbid poiſons, when applied to the ſurface of 
the cuticle, are frequently abſorbed from it, as 
hg poiſon of ſmall pox, of ſyphilis, &c. &c. 
Admitting the fact that the lymphatic veſſels 
ariſe from the ſkin, and convey things from 
without to the ſyſtem itſelf, it would naturally 
become a curious matter if we were able to 
aſcertain the power they are capable of exer- 
ciling. 
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ciſing. The different ftatical experiments that 


have been made with that view, although 


they eſtabliſh the general fact, are liable to 


deception when we with to aſcertain the 
quantity in particular. I cannot however 
give a' more ſtriking illuſtration of the pow- 
er which theſe abſorbent veſſels are found 
occaſionally to exert, than by referring the 
reader to the different caſes which he may 
have feen of diabetes melitus ; when the quan- 
tity of fluids that are excreted by urine for 


months together, ſurpaſs in an almoſt infi- 
finite degree the quantity that has been re- 


ceived into the ſtomach, and which it is moſt 
probable were abſorbed from the ſurface of the 
fkin by the lymphatics. There have been 
ſome caſes of this kind lately publiſhed 
by Dr. Rollo, to which the reader muſt 
refer. Theſe veſſels, like the lacteals, anaſta- 
moſe with each other. In the extremities 
they proceed a conſiderable way in this man- 
ner before they terminate in lymphatie glands : 


on the contrary, theſe glands are more nu- 


merous in the abdomen and thorax, and the 
lymphatic veſſels os into them at ſhort 
diſtances. | | | 
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of the Lymphatic. Abferbent 22 of the 
q Internal Parts. 


Such is the periſhable condition of all gene- 


rated beings, that they are in a perpetual ſtate 
of mutation and decay: governed as they 
are by the fleeting meaſure of time, they loſe 


every inſtant the identity of their nature: the 


parts that are received from without, and which 
have obtained the participation of life, are con- 


ſtantly loſing that participation, and verging 


to a dying ſtate. Hence ariſes the neceſſity of 


veſſels that are deſtined to remove the different 
parts of which the animated ſyſtem is com- 
poſed, as ſoon as they are diſqualified to an- 
ſwer the purpoſe for which they were orga- 
nized. If it were not for the action of theſe 
veſlels, the different parts would undergo 


the ſame putrefactive changes in the ſyſtem, 


that they invariably do out of it; and thus it 
would happen, that every animated body 


would be a compound of life and death, 
of animal matter in a ſtate of action and of 


ſelf. preſervation, and of animal matter in a 
ſtate of putrefaction. It is far otherwiſe. 
Erery living ſyſtem is conſtituted ; in the beſt 

2 pothble 


* 
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poſſible way to anſwer the final cauſe. of its ex- 
iſtence ; and as it is ſupplied with organs by 
means of which a fupply is produced, ſo it is 
endowed with the means of removing the parts 
that are waſted and decayed :_it is this i import-- 
ant office for which this third order of ab- 
forbent veſſels are eſpecially allotted, —_ 
They ariſe, like thoſe we have already de- 
ſeribed, with open mouths from the internal 
ſurface of circumſcribed cavities; from the 
different interſtitial parts of the ſyſtem, from 
the foft texture of muſcles, from the ſolid 
fabric of bones, and, in ſhort, from every part 
that is diſtinguiſhed by any organization. The 
abſolute neceſſity of theſe veſſels will be more 
apparent, if we revert to the different periods 
of evolution whach different organs fuſtain, and 
the progreſſive decay they undergo after they 
have anfwered the end for which they were 
formed. Thus it is that the thymus gland, 
which is of conſiderable magnitude i in the foetal 
fate, and which, no doubt, anſwers ſome of- 
fice (unknown indeed to us), is taken up and 
removed ;—that the alveoli which incloſe the 
milk teeth, are abſorbed in proportion as the 
erolution of the ſecond ſet takes place, It is 


/ 
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by their action that the zene magnitude 
which the uterus has attained during the pe- 
riod of geſtation becomes diminiſhed and re- 
duced to its original fize, after parturition has 
taken place. During the virgin or unimpreg- 
nated ſtate of this organ theſe veſſels can 
ſcarcely be detected. On the contrary, when 
they are employed in pulling down and un- 
building the fabric of this organ, they acquire 
the enormous ſize of a quill, e 
It is through the energy of theſe veſſels that 
the cancelli of the bones are abſorbed, and that 
morbid tumours are diſperſed; that the preter- 
natural accumulation of ſerum and pus in cir- 
cumſcribed cavities, as the thorax, abdomen, 
and ſcrotum, is frequently removed, the ulcer- 
ation of the integuments effected, and accu- 
mulation of purulent matter diſcharged. They 
in fact ſeem deſigned to preſerve the ſyſtem 
in a ſound condition, by acting upon and re- 
moving the parts of which it is compoſed, that 
are in a ſtate of diſeaſe; or, when preternatural 


accumulation exiſts, that might impede the 
functions of parts, or bereave them of the 
1 power of acting. The active power which 


theſe veſſels poſſeſs, has been aſcertained by Va- 
rious 
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rious experiments. Six pints of warm water 
were injected in the abdomen of a living dog: 
fix hours after he was killed and opened, and 
four ounces only of the fluid was found to re- 
main; and it muſt. have often fallen to the ob- 
ſervation of moſt practitioners, to have ſeen 
great accumulations of water in the abdomen 
removed in a very ſhort time by the energy of 
theſe veſſels. 7 
I bat theſe veſſels are deſtined to preſerve 
the ſyſtem in a ſtate of health, by removing 
the parts of it which are dying and diſeaſed, is 
further proved from the emaciation which we 
behold in conſequence of their actions, during 
the progreſs of nearly all complaints, whether 

they are produced by that worm that always ac- 
companies anxiety of mind, or corporeal cauſes 
of a morbid kind. This idea 1s further corrobo- 
rated from the rapid manner in which the effet 
is produced in diſeaſes of debility, as the ſcurvy, 
typhus fever, &c. It is proved alſo from abſorp- 
tion taking place in weak rather than in ſtrong 
parts, in ſuch as have been newly formed, than 
in thoſe of an original conſtruction. Thus it 
is that we have ulceration of the ſkin from pref- 
ſure—of the gums, from ſcurvy; and we are in- 
. formed 
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formed by the elegant author of Lord Anſon's 
Voyage, that ſome of the ſeamen. that had frac- 
' tured bones, and which had been united for 
many years, had the connecting callus abſorb- 
ed, and the fracture reproduced, without Any 
exciting cauſe externally applied. 
That weakneſs of the ſolids and fluids of the 
animated ſyſtem excites the action of the 
lymphatic abſorbent veſſels, i is further proved 
from the impreſſion of fear. A friend of mine 
had a boy under his care, having a large col- 
lection of ſerum in the abdominal cavity, 
which he had determined to evacuate by the 
| operation of tapping. On the day that the 
operation was to be performed, the boy was 
ſeized with ſuch terror, that it was thought 
prudent to ſuſpend the operation. On exa- 
mining the abdomen the next day, it was 
found to be conſiderably ſofter, and that a 
conſiderable abſorption of the fluid had taken 
2 place: it continued from that time progreſſively 
to increaſe, and in a ſhort time the fluid totally 
diſappeared. 


Malpighi was of opinion, that the ation 
of theſe veſſels continued after the other ac- 


tions of che e had ceaſed; and inſti- 
f tuted 
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tuted ſome experiments to prove hls aſſertion. 


The fact however was aſcertained by Mr. 


Cruickſhank. He tied up the trunks of the ar- 
teries-and veins belonging to a portion of the 
great inteſtines of an aſs, after it had been 


dead a few minutes, (the inteſtines were ill 
in the cavity of the abdomen, and the parts 


were not cold). © I knew,” ſays he, . that 


the trunks of the abſorbents muſt be encloſed 


in the ligature, although not one of them 
was then viſible. Two hours after ! returned, 


and found a number of abſorbents tinged with 


a tranſparent lymph. 1 opened one of the 
largeſt with a lancet. The fluid iſſued in a 


ſtream ; which it could not have done, unleſs 
the veſſels had continued to abſorb or to 


propel their fluids with great force after the 
death of the ſyſtem *.” 


And finally, I have fenen FOR large 


cdematous ſwellingson the feet completely re- 
moved after the total ſuſpenſion of reſpiration, 
not from a more extended diffuſion of the ſe- 


rum in the cells of the cellular membrane, be- 


cauſe the poſition of the limbs continued the 


* See his Treatiſe on the Abſorbents. 
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lame all the time; it could only proceed from 
the action of the lymphatics having continued 
" after the action of the vaſcular ſyſtem had 
e 


That the action of theſe veſſels continues 
under the loweſt poſſible ſtate of general de- 


bility that can be conceived, is proved by 


phenomena we behold in torpid animals. It 
is a fact that the bears in Greenland, during 
the ſummer and autumnal months, are remark- 


able for the quantity of fat with which they 


abound, until they become torpid. They re- 
main in this ſtate during the long period of a 
polar winter, and when the ſpring returns they 


are always found bereaved of all their fat ema- 


| Clated and lean: an evident proof, that al- 
though the general actions of the ſyſtem were 


ſuſpended, thoſe of the lymphatics ſtill con- 


tinued *. 


* 


We may therefore conclude, that the lym- 


* Such is the voracity of theſe animals when ſtrongly 
impelled by the call of hunger, that they have been 
known to faſten upon the back of a whale, to tear and 
devour a part of it. The whale immediately dives as 


deep in the water as its lungs will allow); and the bear has 


been ſeen to have continued and preſeryed its graſp until 


the whale was again obliged to riſe upon the ſurface. - 
VOL, IL, Ft phatic 


"I 
8 
7 *% 
. * 
1 YA 
5 7 
VHY 
I 3 
55 4 & 
= 0 
1 
a 
& T7 
= ' 
[1 
= 8 
1 / 4 
+ | 
1 
2 
— LA. » 
Ws 
Bl 
by > 
"3 1 1 
© = 
- B© © 
nn 
4 2 
1 
j 
4 Þ 
3 
1 
1 
3 
, 33H 
AV 
i 
5B 
33% 
» 
: "| 
1 
1 
4 
5 
= 
38 
Fo 
£ 0 
* 
"+ 
-F4 
3 
J 5 4 > 
„ i, ,4 
1 
zz I 2 
* 
8 
1 
"TH 
3:28 
* 
i 
+ 
T5 
4 
*. 4 
© 4 
- e 4 
4 Þ4 
4: 
7 
5 
1 
5 
- 
=. 
7 
97 
* 
* 
1 
3 
43233 
x 
TH 
1 
- Aj 
© : 
1 
1 
FE 
, b 
 I'$J 
» y > 
4 © | 
p. £ 
8 | 
| 
Lo 
13 
"7 
— 
1817 
1 
I. 
* 
JW 
r h 4 
5 1} 
"3-39 
i 1 
3 
1 
A 
1 
1 
8 


3 ES es ge 
1 1 


n 


434 LYMPHATIC ABSORBENT VESSELS 


phatic abſorbent veſſels are eſpecially allotted 
the office of removing the different parts ofthe 
ſyſtem that are either ſuperfluous or ev 
in order that the Wan nth be Seng arte 
a healthy ſtate. | 10 as T5 28 
Great then u hides "Ou 4 error of 
Mr. Hunter in having aſcribed the office of 
modellers of our frame to this deſtructive ſyſ. 
tem of veſſels, that diminiſh the fabric of the 
whole by the parts they abſorb, and often de- 
ſtroy the form itſelf; that are only deſtined to 
remove the parts of the ſyſtem that are unfit 
to ſupport the model, although onet conſti- 
tuting a portion of it. They bear che ſame 
relation to the modellers that the common 
labourer does to the architect, being deſtined 
alone to pull down and carry away the ma- 


terials that are worn out and unfit for the 
ſupport of the machine. It is inconſiſtent I | 
with common ſenſe to aſcribe the-office of 

modellers to organs, that remove without , 
producing, that take down the whole fa- ee 


bric inſtead of faſhioning it: this i is miſtaking 
14 an effect for a cauſe, the beginning for the 
L | end. Iris in fact, and beg pardon for the 
| eke, both comradictry. and: abſyr 


-t0 


* FF 1 


154 


E:- 


OF TH INTERNAL PARTS, 435 


to aſcribe to them; ſuch an office. Mr. Hun- 
ter and his followers may contemplate with 
admiration, the exquiſite beauty that” exiſts 
in the model of a Jaw deprived by the 
action of the lymphaties, of ſockets and of 


extended ſurface. But he will never perſuade 


me, that the fyſtem of veſſels that is allotred to 


perform theſe deſtructive actions, are thoſe by 


ſurface are laid. 
Theſe veſſels haſtamoſe withi 'the other 
lymphatics of the ſyſtem, as well as with the 


branches generally congregate together into 
two, one on each fide, before they ultimately 
unite, and form, with the addition of the 
one which I have already deſcribed from Ute 
atteals, the thoracic duct k. 


central particle obſervable in the red globules. I confeſs 
that I am very much diſpoſed to think that he is right 
although evidently wrong in the uſe which he aſcribed to 
the pleen as being ſubſervient to this office alſo. 


teeth, aud in the phagædenit ulceration of an 


which the beautiful enamel and the ppc 


lacteals in the / abdomen. Theſe different 


* Mr. Hewſon was of opinion, that i it was this matter 
which the lymphatics had abſorbed that conſtituted the 


„ The 
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The Thoracic Dutt. 


14. 


It varies in Mmsgnitude l in different fabjedts: 
in \ ſome 1 it ls not above an n of an inch in 


„ GS. L&8 


ter; in en it is not pre. ky 8 Pong 
others it is from ſixteen to eighteen. :.... 
It generally begins on the left ſide of the 
ſpine, about the third vertebra of the loins: 2 It 
afterwards proceeds along the right of the firſt 
lumbar and dorſal vertebrz, the four upper- 
moſt excepted : it then re · paſſes from the right 
to the left fide, emerging from the cavity 
of the cheſt, about one inch above i its deſtin- 
ed termination; thence proceeds downwards, 
ae an arch by this deſcent; and finally 
terminates in the an gle which is formed be- 
tween the left jugular and ſubclavian veins. 
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Their origin—their fabric= their mode of termination the 
& difference of them from arteries painted out—the power by 
it which the bJeod is propelled through them ie term circu- ; 
ſt lun, dif Puted, 2 & fo | 
. 1 ll 
is unneceſſary for me, after having given [i 
4 a general deſcription of the arteries, to ſearch | 


for the origin of the different veins. It ſuf- 

fices to ſay, that beſides the exhalant out- ” 

let which arteries poſſeſs, and through the 
medium of which a quantity of fluid is con- 
ſtantly diſcharged for the purpoſe of ſecretion, 
and which we have already noticed, the por- 
tion of the blood which is not employed for 
that purpoſe, flows through a continuous canal 
which takes a retrograde courſe : it is this veſ- 
ſel which brings and returns the reſiduary 
part of the blood, that is called a vein, and 
which begins where the artery terminates. 
Ft. z Veins 
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Veins vary very materially in their con. 
ſtruction from arteries ; they poſſeſs leſs elaſ- 
tic ligament, and become flaccid and collap- 
ſed when empty of their blood. On the con- 
 trary, ſuch is the elaſticity of the arteries, that 
they preſerve their circular form, although de- 
prived of any fluid whatever. Arteries di- 
minifh in fize and increaſe in muſcularity as 
they proceed from their origin. to their termi- 
nation, On the contrary, veins have a ſmall 
origin, and increaſe in ſize and in muſcularityas 
they proceed to their termination in the heart. 
Arteries are deſtitute of valves. On the con- 
trary, veins abound with them. And finally, 
arteries are deſtined to convey blood from the 
lungs through the medium of the heart to the 
different parts of the ſyſtem. | On the con- 
trary, veins are deſtined to return blood from 
the different parts of the ſyſtem, through the 
medium of the heart, that! It * be AN 
back to the lungs. 1 avi 18% 
Arteries multiply and nice as thin pro- 
ceed from the heart. On the contrary, veins 
congregate and truncate as they approach to 
it. ARS: Proceed at acuter angles from 
. their 
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their trunk, in proportion as they recede from 

the aorta. On the contrary, veins have no 

definite angle at which their branches en- 

ter their trunks, and they anaſtamoſe with 

each other more frequently than arteries. 6 

It is generally believed that the motion of 

the blood through the veins is effected by the 

vis a tergo from the arteries. However reaſon- 

able it may be, that this impulſe which the 
blood has received from the arteries may pro- 

pel it ſome diſtance in the ſmall veins, it ſeems 
very improbable to me that this motion is con · 
tinued in the larger branches, more eſpecially 
as they approximate to the heart. The veins 
bear the ſame relation to the arteries, with re- 
ſpect to the motion they receive from them, 
as the arteries do to the left ventricle of the 
heart. The arteries gradually diminiſh in 
lize as tha recede from the heart: the veins 
gradually enlarge as they approach to it. If 
it be allowed that this mode of conſtruction 
is favourable to the propulſion of the blood, 
by the power of the left ventricle, | into the ar- 
teries, ſurely it is moſt unphiloſophical to ſup- 


m poſe that a conſtruction totally different is fa- 
| Tourable for the production of the ſame effect 
Its - 
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more, they had ſeen the veins occaſionally pulſate, and 


Others again are of a totally different opinion, and aſcriv 
the effect to the veins alone. 
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by virtue of the ſame power d. It ſeems, I 
confeſs, more probable: to me, that the veing 
convey the blood they contain for the moſt 
part by an inherent power of their own, re- 


celving but little aſſiſtance from the arteries. 
The veins take up blood from the cor pora 


cavernoſa, and. propel it without any vis a 


tergo from the arteries. In amputated limbs, 
the blood in the veins is conveyed by the ſame 
force. Why then ſhould we deny them the 
ſame power which we have ſeen the lympha- 
tic veſſels poſſeſs in ſo eminent a degree? 
veſſels that we are ſure receive no / propelling 
power from any auxiliary organs, and whoſe 
valvular conſtruction is ſimilar to that which 
we © behind in veins in general, 


* It 3 is nes, remarkable, that, upon ſo ſimple a 
queſtion as this, ſuch an uncertainty ſhould ſtill prevail. 
I have put the queſtion to ſeveral of the moſt eminent 
anatomiſts in London. Some think that it was effected 
principally by the vis a tergo from the arteries z and that 
valves in the veins, by ſuſpending the column of blood, 
whilſt they pre ent the preſſure of it, allow it to preſerie 
the motion communicated to it from the arteries :' 1a), 


the pulſation was ſynchronous with that of the arteries. 


The 
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| The blood © which is returned from the 
head, is conveyed by three branches, by the 
external and internal jugular veins, aſſiſted by 


the vertebral.” "Theſe three veins correſpond 


to the three arteries which convey blood to it. 
From the ſuperior: extremities the blood is re- | 


turned by veins that have received particular 


names, and that are differently ſituated, as 
cephalica, media, and baſilica. Theſe different 


reins, after running along the inſide af the 


fore-arm,, and. anaſtamoſing very freely, by 


means of the ramifications, of which their 
trunks are ultimately formed, paſs the bend of 


the arm, and praceed towards the outer edge of 
the external portion of the biceps muſcle ; and 
after going between the pectoral and deltoid 
muſcles, terminate in the axillary vein, from 


its ſituation in the axilla. The axillary veins 
therefore are formed by the united branches of 


the veins from the ſuperior extremities, with 
theadditionof thoſe that ariſe from the different 
muſcles ſituated about the ſcapula and thorax. 
It is by the congregation of theſe different 
trunks of the jugular, axillary, and vertebral, 
that the ſubclavian veins are formed. 'The 
(wo. ſubclavian veins, the right and left, after 
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approximating each other in the Capitan part 


of the thorax, unite inte one trunk, and the 


vein thus formed is called vena dava ſuperior. 
The cava ſuperior receives the addition of a 
 confiderable trunk called vena azygos, which 


is itſelf formed by the united branches of the 
intercoſtal veins, and from other nn 
from different parts of the cheſt. 

From the lower parts of the body on bloed 


zs returned by the medium of veins conſtructed 


in the ſame way, and arranged in the ſame 


manner as thoſe we have already deſcribed, 
deriving their appellation either from the or- 
gan from whence they ariſe, or from the ar- 


tery of which they are a continuation.” ſt ſuf- 


fices to ſay, that they all, like thoſe from the 


ſuperior part of the ſyſtem, ultimately unite into 
one trunk, and form the vena cava inferior. 


The vena cava inferior, after piercing the dis 
aphragm, penetrates the pericardium ;/it unites | 
with the vena cava ſuperior,” and enters in 

one trunk the right auricle of the heart. 


It is owing to the high. degree of 3 
tion which the blood ſuſtains in the moſt ra- 
tional beings, in conſequence of the ſupphy it 


affords to the different organs through which 


the 
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the various enden both of body and of 
mind are carried on, chat the neceſſity abſo- 
lutely ariſes for an increaſed degree of power 
by which it is returned to the lungs, and for 
a more extended power in the lungs them- 
ſelves. - Thus it is that we are led to compre- 
bend the cauſe, hy the organ by means off 
which the blood in the foetal ſtate is pu- 
rified and formed is different from that of the 
adult, as well as the organ by whoſe power it 
is eſpecially conveyed; in the one caſe, where 
there is evolution only without general action; 
in the other, where there is evolution and 
general action together. Inſtead of one third 
part of the blood flowing from the right au- 
ricle to the left, without going to the ventricle, 
the whole flows into the right ventricle, It 
is prevented from regurgitating into the au- 
nele by the medium of the tricuſpid valves; 
and inſtead of another third part or more 
lowing through the medium of the ductus ar- 
terioſus immediately into the aorta, the 
45 whole blood i is propelled by the contraction of 
the right ventricle, through the medium of 
the pulmonary arteries, into the lungs. The 
od is Prevented from returning from the 
* 
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pulmonary artery into the ventriele by Wes 
ſemilunar valves, or of flowing into the acrta 
chrough the ductus arterioſus, by the total ob- 
literation of that canal. It is therefore pro- 
pelled through the medium of the pulmonary 
artery wholly and ſolely into the lungs, not 
only with a view of being again meliorated, as 
we have ſeen it was, by the union with 
caloric, or of vital air; but that the impure 
parts may be ſeparated from the maſs through 
the exhalant extremity of the pulmonary ar- 
tery, and expelled as deleterious and foreign. 
It is this act of expulſion in which egit 
ration conſiſts —By inſpiration, therefore, air 

is received into the lungs; ; by digeſtion, the | 
pure portions of the whole are aſſimilated and 
abſorbed; and by expiration, the impure parts 
are ſeparated and diſcharged: ſo that the 
whole taken together eonſtitutes the pheno- 
menon of reſpiration, the final cauſe of which 
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oF THE DIFFERENT. DEGREES OF POWER IN THe 


| VASCULAR ORGANS: OF DIFFERENT SYSTEMS. 


In 3 fib—in amphibia 75 3 1 of a an Biber 


claſ.— the relative degree F velocity with ner * bled is 


moved in 1 * 9 7875 | 


x: is owing to the high degree of vitality 
which the different ſyſtems ' poſſeſs, which 1 


have deſcribed, to the ſmall degree of waſte 
which they conſequently ſaſtain from the li- 


mited nature of the actions they ſeverally per- 


form, that we behold the organs by which the 


blood is conveyed, ſo comparatively ſmall with 
reſpect to quadrupeds in general, and the hu- 
man ſpecies in particular. 


The medulla of vegetables is ** ä 
either by a vis a tergo from the roots, or by the 


power of the * veſſels alone. In fiſh, the 
blood 
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blood is received from the branchiæ by a mul. 
titude of veins that ariſe from the ſurface of 
that organ, and which ſeem analogous to the 
pulmonary veins of the moſt complicated ani. 
mal. Although they are analogous to them 
in their origin, they are totally different from 


them in their termination. Inſtead of congre· 


gating: together like the pulmonary: veins, and 


uniting in the left auricle, that they may be 


conveyed bythe power of theventricle through 


the aorta to the different parts of the body; 
the branchial veins do not enter the heart ; 


they form at once an aorta, a ſhort. way from 
the gills, without the intervention of a heart. 
The aorta divides into different trunks; and ſup- 
plies the different parts of the body with liv- 
ing blood: the blood is returned from the dif- 
ferent parts of the ſyſtem, as in other animals, 
by two veins of conſiderable magnitude, which 
terminate in a heart. The ſimplicity of the 
heart in fiſh correſponds to the nature of its 
functions. It is only deſtined to receive the 
blood from the different parts of the ſyſtem, 
and to convey it to the branchiæ. It is therefore 
compoſed of an auricle and of a ventricle; ef 
aur auricle by which che blood is received; ani 


of 


la 
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of ene validate by which-it-is conxeyed re- 
Wl ceived from all the different parts of the body 
by the medium of different veins—conveyed 


do one part to the branchiz, as the ſangui- 
| Wl fiing organ of the fyſtem, in order that the 
dlood may be meliorated and fitted to anſwer 
| Wl the purpoſes of nutrition and of ſecretion. It 
e Ml is therefore from the branchiæ the motion of 
\ Wl the blood begins ; it is in the branchiæ that it 
terminates. The branchial arteries divide 


; WH upon the branchiæ into an infinite multitude 
m of fibrillæ, giving the gills the feathery a appear> 
u. Wl ance they diſplay.” Such is the indefinite ſub- 
p- Wl diviſion of the termination of the branchial 
v- Il zrtery, that the power of the ventricle of the 
. beart upon its contents muſt be trifling and 
ls, weak. Such however! 18 the aptitude to be 
ch moved which the blood contains in conſe- 
the WW quence of the action of the branchiz, that the 
its WW branchial veins alone have the power to propel 
the ei to the different parts of the ſyſtem ; the 


m, notion of the blood in fiſh, as it proceeds from 


ore Ml te lungs, muſt conſequently be very flow. 


a of nan correſponds to the wants of the 


| through the medium of the pulmonary artery 


The degree of its motion, like the medul- 


ſyſtem, 
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ſyſtem, and to the little waſte | it ſuſtains. Such 
is the degree of deterioration which the blood 
undergoes in its progreſs through; the ſyſtem, 
that the organization progreſſively Increaſes i in 
ſtrength. The branchial veins at their origin 
are extremely pellucid and thin.; but! in pro- 

portion as they congregate and form an aorta, | 
the organization becomes more turgid and | 
ſtrong. The returning blood therefore requires 
the power of an heart, that it may be propelled 
into the lungs, and again receive the vitality 
which it had loſt, by the ſecretion of its pureſt 
part from the exhalant termination of the dif- 
ferent arteries. The motion of the blood there- 
fore in fiſh differs from the motion of the me- 
dulla of vegetables i in this: the motion of the 
medulla aſcends only, without deſcending ; ; the 
motion of the blood in fiſh both aſcends and 
deſcends ; inſtead of moving progreſſively as 
the ſap, without the! intervention of a particular 
power (aheart), it is returned by the power of 
the heart to the gills (or lungs), when the ſame 
procels again begins. 


As we proceed from fiſh that 3 l, to 
the amphibia that have lungs, we find the 


power by which the blood is conveyed pro- 
2 . | greflive 
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3 greſſively to increaſe. It is received from the 
lungs by the pulmonary veins, as it is in fiſn 
by the branchial; but inſtead of being imme- 
diately diſtributed by means of an aorta to the 
different parts of the body, the pulmonary 
veins ultimately unite, and enter the left au- 
nicle of the heart, which in them is very large, 
and terminate in the ventricle, which is com- 
paratively ſmall. It is from this ventricle that 
the aorta proceeds, and diſtributes the blood by 

different trunks to different organs, and to dif- 
ferent parts. 'The reſiduary part of the blood is 
returned to the right auricle of the heart *. 

3 The 


* The vaſcular ———— of the amaphibia ſeems to 
correſpond i in a great degree to the vaſcular organization 
of the foetal ſtate. In the higher order of animals, the 
blood which the umbilical veins receive from the placenta, 
after having been diſtributed to the different parts of the 
body, returns into the right auricle of the heart. Part of 
the blood which the right auricle receives goes into the left 
auricle, through the medium of the foramen ovale; the 
remainder paſſes into the right ventricle. This ventricle 
propels the largeſt portion of it through the ductus 
aterioſus to the aorta, and the pulmonary artery only 
receives a quantity ſufficient to preſerve it in a patent 
late; and as the lungs are perfectly paſſwe, they conſe - 
quently exert no influence upon it. 
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The blood hich the right: auricle receives: 


f paſſes 3 into the ventriele.: For, in amphibia, the 
two ventricles may be conſidered as forming 


only one cavity, from which! both the a0rta 
and pulmonary arteries ariſe; whilſt the blood 
which is returned from the lungs mixes with 
that in the ventricle which is returned by the 
cava; ſo that there is half arterial and half venal 
blood, and not more than one third part of the 


vhole is found nocellary to move e the | 
lungs to be renovated *. Fe | 


It is this ſanguifying organ which 7 lh 


the medium between the beginning and the 


end of the circulation. It is in he origin 
of the pulmonary vein where the blood 1s 


perfected and prepared, and fitted to anſwer 


the purpoſe of nouriſhment and ſupport, that 


The placenta * Kon conſtitutes _ n e or- 
gan of the foetus, as the lungs do. of the amphibia. 


Such is the ſufficiency of the placenta, and the compara- 
tive ſmallneſs of deterioration which the fetal blood. 


ſuſtains, that, like the blood of the amphibia, chat which 


the pulmonary artery conveys is not much blacker than 


the blood the pulmonary veins receive. 


* Amphibia have a power of occaſionally ſeparating Fe 
terial from venal blood, by a A e in the _ ven- 
tricle. 

the 
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the punctum "Ew of the blood exilts, It is 
in the extremity of the pulmonary artery | 

where it parts with its azotic and carbonaceous | 
properties, after it has ganethrough the courſe 

of the ſyſtem which conſtitutes the Paas 
ultimum of the WhOle. 
Seeing then that there is an organ by which 
blood is perfected, and a point where that ſtate 
of perfection is obtained, and from whence 
the blood proceeds, the term circulation ap- 
pears to me a diſputable one. The conſtruction 
of the vaſeular ſyſtem indeed neither bears an 
analogy to a circle, nor the motion of the blood 
to a circulation, A circle is a figure bounded 
by a circumference, and all the parts of that 
circumference” ate equally diſtant from the 
centre, and in that circumference there is ei- 
ther beginning, middle, or end. It is, in fact, a 
whole without parts; becauſe, the inſtant the 
circumference is divided, the circle is deſtroyed, 
andthe figure no longer conſtitutesa circle. The 
valcularſyſtem is conſtructed in a manner total- 
h different, The parts of the pulmonary veins 
which receive the blood in its pureſt ſtate, 
have a beginning; the parts of the pulmonary. 
Tteries that return the worſt blood have an 
| - Gg 2 end. 
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end. The blood therefore originates from a 
| beſt part proceeds and terminates in a worſe, 

If it bore any analogy to a circle, there would 
be no ſuch difference, but all the a would 


be equal and alike. > 
Neither does the blood which: the infos 
ſyſtem conveys bear any analogy to a circula- | 


tion. A circulation, properly defined, is that 


which perpetually returns into itſelf. This is 
not the caſe with the medulla of vegetables: the 
whole moves, and no part returns. It is not the 
caſe with the amphibia: the whole moves and 


paſſes through the heart, and part only paſſes 


through the lungs: and in the higher order of 


animals, the whole moves, and part only circu- 
lates. If the whole of the blood circulated, 


that is, returned back into itſelf, the very end 


- would be defeated for which blood was eſpe- 


cially deſigned. If the blood circulated and 
returned into itſelf, how could it afford nou- | 
riſhment to parts, and ſupply the different 
glands of the ſyſtem ? To prevent the blood 
from circulating and returning into itſelf, it 
appears that the veſſels by which it is conveyed 
are particularly and expreſsly conſtrued ; i 


1 conyeyed to the different parts of the body 


through 
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through the mediumof arteries. Theſe arteries 
have two modes of termination; one into an 
exhalant outlet, another into a returning vein. 
The portion of the blood which is effuſed from 
the exhalant outlet, is the portion for which 
the motion of the blood is expreſsly intended; 
it is the part which is intended to ſupply the 
waſte which the machine ſuſtains, or to be 
ſubſervient to the particular action of glands. 
The portion of the blood which is brought 
back by the returning vein, and which actu- 
ally does circulate, anſwers no one purpoſe 
in the ſyſtem which blood is intended to do; 
it conſtitutes the reſiduary matter only, the re- 
fuſe of the whole; the globules too groſs and 
too coagulated to be exhaled through the ca- 


pillary extremity of the artefies, too azotie to 
afford nouriſhment to dying, too impure to be 


acted upon by living parts. 

The queſtion therefore ariſes, whether we 
are to give the motion which the blood ſuſ- 
tains, the appellation of circulation, or not. 
I we give the name of a ching from the very 
eſſence of it, and from the portion of it which 
8 uſeful, and which does not circulate, we muſt 
abandon the term circulation. On the contra- 
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ry, if we take the part of the blood which is the 
worſe, and which is uſeleſs, we may continue 
the term circulation. - Although this is evident. 
ly inadequate and inapplicable, we may continue 
the old abſurd cuſtony of beginning to deſeribe 
the circulation of the blood in the midale of it 
# c0.ourſe; that is, from the heart, and end in 
the muddle of its courſe, —that is, in the heart“. 
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of the teln. ve Degree of 7 r dl ach the 
Bord i moved i in ai ferent Animated Syſtems. 


If we examine the nature of different ani- 

mated beings, and the different ſtates and con- 

5 ditions in which the blood is found to ſubſiſt 
in them, we ſhall be led to conclude, that the 
degree of its motion entirely depends "on the 

wants . n, G FO or” which the Bone 


PF: It has ideas ever . to me, to hear anato- 
miſts and phyſiologiſts deſcribe the circulation. They ſay 
it is of no conſequence at what paint they begin, whether 
at the right fide of the heart, or on the left ; whether at 
the pulmonary artery, or the pulmonary vein ; that is, at 
the end or at the beginning of its courſe. Such vague 
and indefinite notions of the moving power by which the 
blood is conveyed, give us no idea of the uſe for which 
it is def igned, or of the organs by which i it is perſectel and 
produced. 


forms 
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forms a part; and that this want proceeds from 
the degree and variety of action, each parti- 
cular fyſtenris deſtined to perform. e 
Daring the period in which the vegetable 
ſyſtem | 1s in a torpid Rate, the medulla, inſtead 
of moving, is perfectly ſtagnant; on the con- 
trary, when the evolution of the different parts 
takes place, and more eſpecially when they 
are actively employed in fulfilling the final 


cauſe of their exiſtence, | in the production of 


fructification, we find that the lap, or medulla, 
| progreſſively aſcends from the roots, and that 


the degree of 1 its motion is conſiderabiy acce- 


3 lerated. 


3 are able to behold the ſame variety i in a 
more eminent degree | in fiſh, and in the greateſt 


number of the amphibious claſs, In the winter, 


during their torpid ſtate, the blood is either 
ſtagnant altogether, or moves with ſuch ex- 


treme ſlowneſs, that the action of the heart can 


ſcarcely be detected: on the contrary, in ſum- 
mer, when the animal is attaining the final 
cauſe of its exiſtence, and i is diſplaying the va- 


rious actions which it is capable of perform- 


ing, we find the motion of the blood progreſ- 
lively accelerated. 
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And finally, as we aſcend to the higher | 
order of animated beings, to quadrupeds, and 
eſpecially to the human ſpecies, we find that 
the extent of brain and nervous ſyſtem they 
Poſſeſs, and the different actions evidently 
ariſing from them, are ſuch as demand a 
regular and conſtant ſupply of blood; fo 
that the actions of the different organs be- 
come ſuſpended, or irretrievably aboliſhed, 
if they are deprived of it for a very ſhort 
| time alone. We frequently behold the delete- 
rious effects that are produced in the ſyſ⸗ 
em, by the ſubtraction of a proper ſupply of 
blood, in conſequence of hæmorrhage, i in pro- 
; ducing ſyncope, and the ſuſpenſion of anima- 
tion itſelf, It is impoſſible for me to ſay how 
long the different organs of the human frame 
may be deprived of a proper ſupply of blood, 
and ſtill preſerve their prediſpoſition to action. 
We are however certain, that not only action, 
but the prediſpoſition itſelf to.it, are entirely 
_ aboliſhed, if the motion of the blood be long 
ſuſpended; —ſuſpended a much ſhorter time 
in the human ſpecies than in quadrupeds, in 
quadrupeds an in the amphibia, ad in thele 

than in vegetables. 
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1 cannot ſtate preciſely, how faſt the ſap of 
| vegerables moves; and however true it may be, 
that in vines it moves at times with conſider- 
able veloeity, we muſt conclude, chat in general 
the motion of the ſap is very ſlow: in fiſh, the 
heart contracts about thirty times in one minute; 
in the amphibia, between thirty and forty; in 
quadrupeds, between forty and fifty; aki in 
the human ſpecies, between ſixty and eighty#. 


pendent. on the wants of the ſyſtem, in conſe- 


by comparing and contraſting the action of the 
heart, during the ſtate of ſleep, with that of 
| vatchfulneſs,—of languor and torpor, with 
that of ratiocination and action. In the former 
caſe we find the motion of the blood much 
llower than in the latter, more eſpecially if it 


n. be accompanied by muſcular exertion in the 
Mn production of voluntary actions. It is thus we 


% ; 5 
Although ſuch are the degrees of contraction in theſe 
different ſyſtems in general, no doubt can exiſt but that 
there are various exceptions alſo. It is however com- 
monly found that in ſmall animals the blood moves quick- 
er than in large: thus it is that in a dog it often beats 80 


and ae whill the nr in a Bere! is from 35 to 45 
in a minute. . 
God 


That the motion of the blood is wholly de- 
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quence of the action it performs, will be evident 
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find that the action of the heart becomes con- 
fiderably increaſed, the motion of the blood 
accelerated, in conſequence of the waſte which 
the different parts of the ſyſtem ſuſtain, Whilk 
the motion of the blood in the robuſt of body 
and calm in mind is flow; on the contrary, 
we find in the weak and irritable it is generally 
very quick. Let us only refle& on the palpi- 
tation of a nervous lady, and the immenſe ve- 
 _wW with which the blood is moved. 
This principle i is further proved, by examin- 
ſip! the motion of the blood ip the various 
gelte diſeaſes with which the human frame is 
fo frequently attacked, where the waſte of the 
ſyſtem is very conſiderable, as is proved by the 
emaciation which takes place, in fevers, in- 
flammations, &c. &. It is thus we behold 
che pulſe accelerated to an enormous degree, 
increafing from 60 or 70, to 120 or 150; and 
we frequently feel it beat ſo quickly, that we 
cannot diſcriminate the interval between each 
ſtroke. Theſe are caſes that indicate extreme 
weakneſs, that prove the irritability of the ſyſ- 
tem when deſtitute of power, the inability of 
the vaſcular ſyſtem by which it is to be con- 
veyed to the lungs, where it is to be purified 
and renewed, 
1 C HA. 
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oP THR DIFFERENT ! DEGREES OF POWER. IN THE 
'RESPIRATORY” ORGANS OF DIFFERENT ANI- 


MATED SYSTEMS. 


Stronger in man ani quadrupeds than in the amphibia or 25— 
the colour of the blood in theſe en en in — 
ferent OF ef. vel ls, oc. Dc. Lo 


be as 1 __ ro of the lungs or 
ſanguifying organs of different ſyſtems, we 
ſhall find that there is a progreſſive decreaſe in 


their extent and power as we proceed from. 


the higher to the lower claſs; and that this 


variety ſeems principally to be regulated by 
the complication and ſimplieity of their frame, 


and the final cauſe which they are ſeverally 


deſigned to fulfil. Man and quadrupeds have 
large lungs with ſmall cells: the area of their 
ſurface becomes conſequently increaſed, and a 
large quantity of air is acted upon and ſepa- 
rated in a ſhort time. Animals of this claſs 

5 therefore 


th _ 
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therefore breathe often, generally four times 
in one minute. As we proceed from this or- | 
der to the next, as the turtle, frog, and newt, 
&c. we find their lungs particularly characte- 
riſed by the largeneſs of their cells; ſo that the 
area of their ſurface becomes confequently dimĩ- 
niſhed. Leſs air therefore can be immediate- 
ly applied to the ſurface of the bronchia ;— 
a leſs quantity is conſequently digeſted and ab- 
ſorbed, more therefore remains. Such is 
- the living and preſervative power of the am- 
phibious claſs that, notwithſtanding the extent 
of the pulmonary ſurface is ſmall, they receive 
as much air during one inſpiration as is ſuſſi- 
cient to ſupply the want which the blood de- 
mands for a conſiderable time. Hence it is 
that they are capable of remaining long under 

the ſurface of the water. , | 
As we proceed from animals kevin 50 
lungs with ſmall cells, to thoſe that have ſmal 
lungs with large cells, we arrive at the true 
amphibious claſs,—to thoſe that have lungs 
and gills, as the ſyren. When the nervous 
energy of this animal is exerted and diſplayed 
in the medium of air, the increaſed waſte 
which the blood FOnequennly undergoes, pro- 
duces 


ce 


duces the neceſſity that the lungs ſhould act, 
and ſeparate pure air from the atmoſphere, by 
means of which the blood receives a propor- 

tionate amendment correſpondent to the waſte, - 


On the contrary, when it lives merely in wa- 


ter, its nervous energy is greatly diminiſhed, 
exiſting in a comparatively torpid ſtate. The 
gills are for the moſt part ſufficient to ſeparate 


as much air from the water as is neceſſary for 


the melioration of the blood. 


The reſpiratory organs progreſſively de- 


ereaſe in power as we deſcend in the great ſcale 
of animated exiſtence. As we proceed from 
the true amphibia chat have lungs and gills, to 
fiſh that have (branchiz) gills alone, if the ex- 
tent of their ſurface be examined with relation 
to the element in which they reſide, we ſhall 
de led to conclude, that the quantity of air 
which is abſorbed is comparatively very ſmall; 
ſo that the blood in its circuit through them 
has not derived, becauſe its does not require it, 


the ſame degree of melioration as the other *. 


Finally, 


11 1 not however be . 1 1 
mimals are able to live altogether in water; they are 
obliged to riſe frequently on the ſurface for the purpoſe” 


of 
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moves without circulating, we fhall at once 


deſeribed; but 1 part Nr __ of 


| the ſame.” Fiſh in general are indigent of the fame cle- 


proved by various experiments alſo. When fiſh have 
been placed either i in diſtilled water, or in water the air 


pump; in every caſe the fiſh languiſhed and died. 


compoſe the water itſelf into the conſtituent parts of air 


poſed to be conſtituted. 


462 DIFFERENT DEGREES OF POWER 
Finally, if we proceed to the loweſt or- 


ders of inſets, and of the whole vegetable 
kingdom, where the blood for the moſt part 


be aſtoniſhed to behold the wonderful prefer- 
vative properties they poſſeſs. Each part is 
not dependent for its ſubſiſtence on parti- 
eular organs, as in the higher ſpecies I have 


of reſpiration. They may. be. ſuffocated 1 . 
in common with the moſt. perfect quadruped ; there 
will be a difference in time, but the end will certainly | be 


ment, although in an inferior degree: fiſh may be drowns - 
ed as perfectly as either the amphibia or quadrupeds. 
Carp and tench frequently fall victims to the want of air, 

when the ſeverity of the winter's froſt has covered with ice 
the ſurface of the pond in which they reſide, and exclud- 
ed from it the regular ſupply of air. The fact has been 


of which had been exhauſted by the power, .of the al 


| Theſe facts prove in a very decided manner, that bran- 
chiæ act upon the air (uncombined with the water) which 
the water contains; z and that they do not ſeparatę and de- 


oxygene and hydrogene—by the union of White! it is . 


. 6 its 
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its own by means of which it can nouriſh and 
ſupport itſell. Thus it is that different in- 
ſects have air veſſels that continually abſorb 
air, not partially, but generally; not by the 
medium of one organ alone, but from every. 
point. In ſome theſe air veſſels ariſe from 
within, and digeſt the air they receive through 
the medium. of the mouth; in others, theſe 
ar veſſels ariſe from the whole external ſur- 
face, and perform the ſame office. It is more 
eſpecially thecaſe with vegetables. Such are the 
preſervative properties that each part in theſe 
poſſeſſes, that it may be cut and ſeparated from 
the ſyſtem to which it belonged, and. ſtill pre- 
lerve for a conſiderable time the 7 * * 
and of action. 19-87 „ 


07 the Ge of the Blood bie 2 ferent 
em. contain. eee 


ee . medulla of vegetables * the 


Por blood of the lower order of animals move in a 
Wo low and imperceptible manner with re- 
bick lation to the blood in beings of an higher claſs, 
1 de- venotwithſtanding find, that it is moſteminent= 
ly fitted to anſwer the uſe to which it is ſubſer- 


Tent, in a degree far ſuperior to thoſe * higher 
ſyſtems 
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ſyſtems in which it moves more rapidly, and 
where we find a. great and ſtriking difference 
in the colour and temperature it aſſumes in 
different veſſels. The medulla of vegetables | 
and the blood of inſects for the moſt part are 
white, bordering on a yellow caſt. The 
blood of fiſh contains a very large proportion 
of craſſamentum, and a ſmaller one of ſerum 
than inſects. The blood of the amphibia is 
more florid than that of fiſh and of inſets, and. 
the quantity: of ſerum is leſs. It-not only is 
more florid, but there is ſome variety in its 
colour as it exiſts: in different ſyſtems, of veſ- 
fels. It is more florid as it proceeds from the 
lungs, than it is as it returns to them. As it re- 
turns to them, it is of a more purpliſh die: the 
difference is not very frikiog, thor it Oy, be 
eaſily diſcovered“. W N 
If, however, we examine the difference of 
colour in the blood of quadrupeds in general, 
and of the human ſpecies in en it HAT 


* When the amphibia are either in a langaid 6 or in 2 
torpid ſtate, the colour of the blood progreſſively increales 
and frequently becomes almoſt black, and nearly coagu- 
lated. Weare however to take this as a condition of dil- 
eaſe, not an healthy condition. | of 
"0 


DIFFERENT: SYSTEMS CONTAIN. 465 


blk a deeper red i in * — thin the blood 
of the amphibia, of fiſh, of inſects, or the me- 
dulla of vegetables: but there is a total differ- 
ence alſo in the colour it aſſumes as it proceeds 
| from the lungs. through, the medium of the 
pulmonary veins to the left ſide of the heart, 
from what it is found to be as it returns back 
to the lungs through the medium of the right 
fide of the heart and pulmonary artery. 
As the blood proceeds from the lungs, we 
have ſeen it to be florid and fluid: ſuch how- 
ever is the immenſe waſte which it ſuſtains 
ol the pureſt parts of the whole from the exha- 
unt outlets of the arteries, in the ſupply. it af- 
re. fords to the different ſecretory organs, that the 
Wl veins return only the refuſe of the whole 
mals, which abounds with craſſamentum, and 
which is deprived of a large proportion of 
ſerum, that is black inſtead of being florid, 
that is perpetually diſpoſed to coagulate in- 
ſead of preſerving its fluidity. Theſe morbid 
changes which the blood undergoes in its cir- 
uit through the ſyſtem, progreſſively increaſe 
In degree in proportion as it proceeds fartheſt 
from the lungs, as the organ by which it was 
neliorated. Hence it is, that the blood exiſts 
Vol. II. Hh | in 
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in its higheſt ſtate of perfection, a it immt· 
diately departs from the hangs, and in ĩts work 
Nate as it is returned to them; more perfed in 
che large arteries before the waſte is produced, 
than in the ſmaller ones upon the ſurface; more 
in its return by the ſmall veins than in the 
larger; more perfect i in the vena ſaphena than 
in the cava; and finally, leſs linperfett 1 in the 
cava than in the pulmonary artery. When the 
blood arrives in the pulmonary artery, it is of 
A black and of a purpliſh colour, having a 
conſtant tendency to coagulate, and abounding 
with gazeous and azotic matter, in its nature 
deleterious and deſtructive to the ſyſtem | in 
which it is generated and contained. 
It has been generally ſuppoſed, that the ex- 
trication of fixed air is the cauſe of the black 
| colour which the blood ultimately aſſumes 
That this however is not the caſe, is proved 
from hence, that when florid blood is expoſed 
to a volume of fixed air in a cloſe veſſel, it 
does not become black. Dr. Goodwin intro- 
duced four ounces of florid blood, freſh draun, 
into a glaſs receiver containing fixed air, and 
confined it there for a conſiderable time; bil 


K. neither became black, nor underwent a 
ſenſibl 


* 
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ſenſible change. He then received ſome flo- 
rid blood from the carotid artery of a ſheep 
into a phial filled with fixed air, but ſtill the 
florid colour was not altered. The change of 
| colour, therefore, which the blood aſſumes does 
> not ariſe from the retention or even extrication 
1 of fixed air, It is proved in the moſt decided 
e manner by the white colour which the blood 
e WM perpetually affumes in the lower order of ani- 
mals, eſpecially of inſects, that are continually 
immerſed in entire volumes of fixed air and 
of nitrogene, and who feed principally upon 
them; and yet their blood, inſtead of being 
black, is white altogether. It is eſpecially the 
caaſe with the medulla of vegetables, that is 
ex- Wl principally elaborated and formed out of the 
ſame ſubſtances. © - 
Mr. Bell naturally * chat he PERS 


oved I not, and that he cannot account for the ac- = 
poſed A tion of theſe airs in producing whiteneſs in 
ſel, K the blood of theſe animals, whilſt the blood of 


the human ſpecies becomes black in proportion 
as it becomes carbonated. . He therefore con- 
feſſes, that theſe facts confound his knowledge. 
He might have added, that ſuch confounded 

5 knowledge 
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knowledge becomes knowledge ede 5 
by the very facts which he has adduced. 

So far from the fact being true, chat our 
blood becomes black by becoming carbonated, 
it appears, that it is by the extrication and loſs 


of carbonic air, not by the retention of it, that MM : 
the blackneſs is produced. It proceeds from 1 
the carbonic air becoming decompoſed, and e 
paſſing from a latent to a ſenſible ſtate; from a IL 
ſtate of unionwith the other conſtituent parts of al 
the blood, to a Rate of decompoſition and ſepa- pl 
ration from them, to the total expulſion from vi 
the ſyſtem itſelf, which conſtitutes the cauſe IW bo. 
for the black colour which the blood aſſumes. th 
It is very true, that the union of oxygene len 


will make black blood become red: but 
it does not appear that it depends on car- H 2 


bonic air that red blood is made to become riet 
black. On the contrary, it ſeems principally arte 
to ariſe from the ſtate of deterioration which it it; 
undergoes, and which, we have already ſtated, And 


proceeds ſrom the injury it ſuſtains by the 
operations of the ſyſtem to which it is ſub- 
ſervient. That blood is ſpontaneouſly dil 3 


poſed to undergo this morbid alteration, is 
| proved 


o 
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proved by facts innumerable, when merely de- 
prived of the melioration alſo which it de- 
mands. If it be placed under the exhauſt- 
ed receiver of an air- pump, it very rapidly 
changes from a red to a black colour. If its, 
return to the lungs be delayed by the dilata-, : 
tion and weakneſs of varicoſe veins; if it be 
extravaſated in an aneuriſmal ſac, or in the cel- I 
lular membrane, we find it undergoes the ſame . 
alteration. It is from the ſame cauſe that the 
purpliſh colour in the face is produced by a 
viplent coughing, as in the hooping-cough, by 
long continued expirations, whether it be in 
the act of ſneezing, crying, or produced by vio- 
lence, as from ſtrangulation itſelf. 
That mere reſidence will change blood from 
a red to a black colour, is proved from a va- 
riety of fads. Mr. Hunter tied the carotid 
artery of a dog, and ſome time after punQured 
it ; the blood that flowed was perfectly black. 
And in the ordinary caſes of phlebatomy, when 
the arm has been tied for ſome time, the firſt 
blood that flows is generally blacker than that 
portion which has been more recently purified 1 
y the lungs. | 
This natural tendency of the blood to de- 
Hh 3 compolition 


compoſition and dees my b be accelerated by 


various meats, more eſpecially by the opera- 
tion of various animal and vegetable poiſons. 
L'Abbe Fontana amuſed himſelf with the 


occupation of poiſoning different ſpecies of 
animals with | different kinds of porſon. In. 
every caſe he found, that the blood changed 
from a red to a black colour; and that its 


power of preſervation which the animal poſ- 
ſeſſed was immediately loſt, ſo that it very 


ſpeedily underwent the proceſs of putrefaction 
and decompoſition. „J let fall,“ ſays he, 
*in a conical glaſs three drops of the DRY 


of the viper, and twenty drops of blood that 


iſſued from the neck of a fowl into which 1 
had made an inciſion. J reclined the glaſs, | 


ſhook it circularly for ten ſeconds, that theve- 
nom and the blood might mix together. At the 


ſame time, I let fall into a fimilar glaſs twenty | 
drops of blood of the ſame fowl, in the ſame 


Nate as the laſt, and ſhook the glaſs in the 
ſame way as the laſt. At the expiration of 
two minutes, the blood unmixed with the ve- 
nom coagulated, and was of a fine vermihon 
colour. On the contrary, the blood united 
with the venom was black and fluid.” © The 

2299) „ ſame 
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ſame experiment was tried with the blood of a 
guinea pig, with the ſame reſult, The venomed 
blood did not harden, but dried by degrees, | 
' ſplit into ſcales, and preſerved its black- 
neſs: the other continued red. The ſame ef- 
fects take place by the introduction of vege- 
table poiſons, as the napel, and more eſpecially 
of the ticunas ; the poiſon which the American 
Indians employ to arm their arrows. Fontana 
put four drops of an aqueous ſolution, which 
could ſcarcely contain half a grain of the dried 
poiſon, and introduced it by means of a ſyringe 
into the jugular vein of a large rabbit; and 
although a very ſmall portion of the liquor 
was received by the animal, it died inſtanta- 
| neouſly. . Another rabbit was killed by half a 
drop of this poiſon. The blood in the veſſels 


was much darker, and the lungs full of ſphace- 
hated ſpots“. N 


He applied the ticunas to different tendons, and to 
the nerve itſelf; but it did not appear to have the 
ſame morbid effect upon them as upon the blood, 
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Produced and increaſed by the actiont f the Sftem—black 


blood therefore is hotter than Norid, in the pulmonary artery 
than in the pulmonary veins —p roved by experiment —1 that 


ani imal heat is cauſed by animal action is further proved from 
the evolution of ſenſeble heat at different periods of liſe, in 


different di iſeaſes, and in different orders of animated be- 


inen their e, examined and fompargds Sc. Oc. 


Ir. 1s not bo theſe morbid changes alone of 


blackneſs and of ſolidity which the blood al- 
ſumes, as it returns to the lungs, that it is cha- 


racteriſed and diſtinguiſhed from the pure 


ſtate of the blood at its ſource, as it proceeds 


from the lungs. It is eſpecially diſtinguiſhed 
by the high and increaſed degree of tempera- 


ture which it progreſſively obtains. 


It appears from experiments, which 1 mall 


preſently relate, that in proportion as the 
blood changes from a pure and a healthy ſtate, 
to an impure and a diſeaſed one; in proportion 
as the florid colour of the blood decreaſes, and 
Eo 
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the black colour incesſes, that there! is a pro- 
greſſive increaſe of ſenſible heat, ſo that the 
blood 1 in the right ſide of the heart 1 is much hot. 
ter than the blood on the left. 

That this 1 is A fact, has been proved by 
various experiments 50 by Mr. NET. 
| Cooper and Mr. Colman. 8 

Exper. 1. A dog was hanged and the 18. 
num removed, and che lungs inflated until the 
blood i in the left auricle became florid. The 
contraction of the whole heart at this time 
was powerful, Mr. Hunter's thermometer, 
being raiſed to 98, was introduced through an 
opening made in the pericardium, and placed 
on the right ſide. The mercury roſe to 99, and 
then became ſtationary. The thermometer 
WAS then removed to the left fide of the heart, 
but the temperature was the ſame. Thus it ap- 
peared, that the heat within the pericardium 
on the internal ſurface of both ſides of the 
heart was uniform, 5 5 

Exper. 2. An aperture was made in the 
right ventricle « of the heart, and the bulb of 


the thermometer thruſt into it. . The mercury 


tel] from 99, to which it t had riſen in the pe- 
| ricardium, 
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ricardium, to 98, On applying the thermo- 
meter to the left ventricle, it fell to 97- - 
Exper. 3. The fame experiment was made 5 
upon a cat. The temperature in the pericar- 
dium on both ſides of the heart was 98. On 
| thruſting the thermometer i in the right ven- 
tricle, the mercury roſe to 99 ; but when ap- 
plied to the left it fell to 97. Fifteen minutes 
after, the temperature of the ſame blood was 
re-examined, Inſtead of the blood Which the 
right ventricle contained preſerving two de- 
grees of heat more than the blood which was 
in the left; it was found, on the contrary, that 
the blood from the right 3 was four de- . 
grees lower than the blood which was obtain- 
ed from the left. Mr. Cooper has aſſured me ; 
that he has made the experiment in different 
ways; and he has invariably found, that al- 7 
though the blood that returned to the lungs of 
was of ſuperior temperature at firſt, to the 8 


blood that proceeded from them ; yet that = 
before coagulation was com plete, a conſiderable by 
evolution of heat took place; that the arterial IM ws 


blood then became from three to tx degrees 02 
warmer than the venous. | : 


That the production of Lind heat pro- ta 
1 ceeds | 
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ceeds from the decompoſition of animal matter, 
js proved by examining the various eircum- 
ſtances under which the reftoration or evolu- 
tion of animal heat more eſpecially takes 
place; whether the examination be made in 
a ſtate of infancy, of manhood, or of old 
age; of health and of ſtrength, of weakneſs, 
and of diſeaſe. In the period of infancy, | 
when the living principle is wholly and ac- 
tively employed in the evolution of the fyſ- 
tem, when the growth i is great and the waſte 
comparatively ſmall, it does not appear that 
the blood ſuffers the fame degree of deteriora- 
tion as it is found to do when the various 
energies of the mind are eminently diſplayed 
in the ſeveral faculties of reflection, and in the 
production of muſcular and voluntary motion. 
The living power, therefore, which the whole 
of the blood containe, preſerves its ſeveral parts 
in a ſtate of union. The decompoſition that 
_ enſues is conſequently ſmall; ſo that the 
temperature of the external ſurface is very 
low, and for the moſt part is regulated by the 
ltate of the atmoſphere. 
This is the true condition of the infant in a 
fate of health, when the living principle is 
'$ e 
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employed in the evolution of the Oben in in 
the proceſs of organization alone. 


It is far otherwiſe in a ſtate of diſeaſe. When | 
the living principle cannot. organize or pre- 
ſerve what it has produeed, decompoſition then 
takes place, a waſting of the ſyſftem | enſues, 
and a general evolution of heat.. ; It is then 
that we behold a burning ſkin, a florid ſurface, 
The caloric, inſtead of continuing latent, by 
preſerving the living power the lungs had im- 
| parted to it, becomes ſenſible, when that living . 
power is loſt by the effect of decompoſition 
and diſeaſe, At the period of manhood, when 
the evolution of the ſyſtem is complete, and 
when the lungs are comparatively ſmall to the 
magnitude of the ſyſtem in general, the degree 
of warmth is proportionably higher than in 
infancy; when the ſyſtem is proportionably 
ſmall and the lungs large, and the blood in 

the pulmonary artery is much higher than the 

blood in the pulmonary vein. At that middle 
period of life the ſpecific actions of the differ= 


ent organs are then in full energy, and the 


waſte the blood ſuſtains is conſequently very 
great. It is more eſpecially the caſe from the 
exertion of the mind; and it is moſt probable 

that 
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that the brain ſeparates a quantity of caloric 
from the blood, which conſtitutes the nervous 
fluid; and that the loſs which the blood conſe- 
quently ſuſtains, is the cauſe of the weakneſs 
and laſſitude which he wy feels he the ex- 
ertion of the mind. | 
At the period of old age, RY the Die 
action of the organs of ſenſation and of volun- 
tary motion is weak and exhauſted, and when 
the living principle is only employed in pre- 
ſerving what it has produced, the waſte of 
the ſyſtem is ſmall, The temperature there- 
fore is comparatively low. . 

This is the condition of the ſkin at the ſe- | 
veral periods of manhood and of old. age. 
When the ſyſtem is in a ſtate of health and of 
ſtrength, ſo long as the different parts perform 
their functions in an eaſy and regular manner, 
the reſpiration is eaſy, the motion of the 
blood comparatively flow, and the tempera- 
ture of the external ſurface of the body much 
below the ſtandard heat of the internal parts. 
On the contrary, when diſeaſe takes place, 
ſuch as fevers, inflammations, &c. &c. the re- 
ſpiration is laborious, the blood is moved with 
increaſed velocity, the temperature of the ex- 
ternal parts is conſiderably increaſed by the 

evolution 
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evolution of heat which: takrs plate, and a 
general waſting of the ſyſtem conſequently en- 


ing power which the blood ſuſtains in con- 
ſequence of the waſte it undergoes: by the ac- 


therefore between its conftituent parts is pro 


proceeds in an eſpecial manner from thoſe 
ſupplied with nerves, and that are more imme- 
diately deſtined o diſplay the conſciouſneſs or 
the energy of the mind. Thus a glow and 


of merit openly rewarded, or from the baſe ſen- 


turpid or bad; the warmth of the lips from 
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fues. The evolution of heat which then takes 
place proceeds from the deprivation of liy- 


tion of the ſyſtem at large; a chemical union 


duced, and an increaſed Mr of heat is 
GR TOE 

Ihe evolution of heat i is allo ps in 
conſequence of increaſed actions either f 


body or of mind, and eſpecially of both to- £ 


gether. 
of heat from a fit of paſſion, from exceſs of 


Hence ariſes the univerſal ſenſation 
exerciſe, This increaſed evolution of heat 


parts of the ſyſtem which are moſt abundantly 


warmth on the cheeks from the conſciouſneſs. 
fation of ſhame, in conſequence of a conduct 
the prurience of the imagination, &c. &c. &c. 


Theſe various actions have a conſtant tendency 
— to 
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to weaken the bond by which the parts are 
held mne and to 6 their vert 
ſition. | 


That this is the fact, will by further n 
by taking up the converſe of the caſe, and by 
examining the effects that enſue when thoſe 
ſeveral actions have ceaſed, Thus it is, that in 


the laſt ſtages of the moſt putrid diſeaſes, when 


the pulſe is too quick to be meaſured, the ſkin 
is too hot to be touched without imparting the 


ſenſation-of burning heat, and the excretions 


are found to be nauſeous and putrid. As ſoon 


as thoſe actions have ceaſed, either by the cure 
or the death of the patient, the various phe- 
nomena I have juſt deſcribed evidently ceaſe; 


and a perſon who was ſtinking and putrid 


whilſt alive, in conſequence of the decompo- 


ſition which the different parts underwent from 
the action of diſeaſe, has the ſtate of decom- 
poſition evidently arreſted as ſoon as thoſe ac- 


tions have ceaſed*, „ 
On the ne, in torpid habits 1 more ales 


7 ” 


cially, 


It is by contemplating the functions of the ſyſtem in 
this point of view, that we are confirmed in our opinion, 


and are enabled to ſee how the ſpecific actions of the 
organs in particular have a conſtant tendency to exhauſt 
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tially, as we behold in the ſcrophulons and 
chlorotic, when the ſyſtem does not undergo 
that degree of change which is abſolutely ne- 
ceſſary for the preſervation of health; when 
there is little renovation or waſte; the tem- 
perature of theſe is generally very low, and 
is in them the proximate cauſe of different 
| local and general complaints. It is owing to 
[| - - the abſolute neceſſity that exiſts in the higher 
di | order of animals for a conſtant renovation and 
change of parts, that they become more indi- | 
gent than thoſe of a more ſubordinate kind ; | 
that whilſt their circulation is more rapid, and f 
their temperature high, in the other it is for * 
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0 the moſt part flow, and the temperature com- 
| paratvly low ae ein o han 2 
k If we examine the temperature of regeable d 
| 5 of the moſt ſimple order of animals, we th 

ſhall find that it principally depends on the I. P: 

quality of the medium in which they are deſ- In 

tined to reſide. Although the degree of warmth bp 

of 


(ſenſible heat) b poſſeſs is relatively low, 


the ſtrength and lein g power of the ſyſtem i in general, and 
more eſpecially thoſe actions that flow from the operation 

of the mind, which have, as I ſaid before, a conſtant ten- 

dency to weaken or altogether to deſtroy the living and 

preſervative powers of the body. How often do we not 


hear of ſudden death from violent fits of paſſion, 3 
their 


OF ANIMAL HEAT. 481 


their living power is very high, ſo that the | 
„living power of what. are called cold-blood- 1 
ed animals far ſurpaſſes that of the warm.— 
In proportion as the ſimplicity and ſelf-ſuffi- 
ciency of theſe ſeveral ſyſtems decreaſe, there 
is a progreſſive increaſe of temperature; from 
fiſh to the amphibia, and from amphibia to 
the moſt complicated animals. The tempera- 
ture of fiſh that have branchiz, and a heart 
with two cavities only, is for the moſt part 
ſtationary, . depending on the degree of tem- 
perature of the medium. If we proceed from 
fiſh to the amphibia, that have lungs with large 
cells, a heart with three cavities (or rather four 
cavities imperfectly formed), we find the tem- 
perature progreſſively increaſes, and that this 
degree principally depends on the magnitude of 
the bronchiz, or organs by which the blood is 
_ purified from the increaſed waſte it undergoes. 
In a toad, when the temperature of the atmo- 
ſphere was at 36 of Fahrenheit, the temperature 
of the animal's ſtomach, and under the ſkin of 
the belly, was at 40. In a frog, when the at- 
moſphere was -at 35, the temperature of its 
ſtomach and belly was 39 to 40. In a turtle, 
it is about 42. On the contrary, in quadrupeds, 
and the human ſpecies, that have lungs with 
VOL, II. 3 ſmall 
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mall cells,—that have a heart with four diſ- 


| tinct cavities, and where the waſte of the ſyſ- 
BY tem is confiderable in eonſequence of the 


1 various actions they perform; their blood, as 
| I have ſaid before, at its ſource, when ſub- 
| fiſting in its pureſt ſtate, is 97 3 at its ter- 
mination, and in its moſt . one, it 
1s 99. 
The blood which the okay veins, left 
ſide of the heart, and arterial ſyſtem contain, 
is for the moſt part fluid; and although it 
is two degrees cooler than venous blood, 
fo long as the powers of life and of action 
continue,—this cool arterial blood, by the oeſ- 
ſation of vital action, becomes ſenſibly warmer 
than the venous, and raiſes the mercury in the 
thermometer higher than the other. When the 
venous blood is coagulated, it is combuſtionend- 
ed with a low temperature with the arterial, it 
is combuſtion begun and actually exiſting with 
the temperature high. After this effect is end- 
ed, and the deeompoſition produced that muſt 
neceſſarily attend, the arterial blood loſes this 
high degree of temperature, and ſinks down to 
the ſame level as the venous is found to attain 
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| out of the ſyſtem, after it is coagulated. 
1 If the cauſe of animal heat depended, as is 
| | generally 
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generally ſuppoſed, on the quantity of caloric _ 


that is abſorbed, the temperature of the ſyſtem 
at the period of manhood would be far lower 
than it is found to be during the period of in- 


fancy, becauſe the comparative magnitude of 
the lungs in particular, with reſpect to the ſize 
of the ſyſtem altogether, is much leſs in the 


one than it is in the othet. In infancy, the 
| lungs have attained their fullneſs of growth, 


when the ſyſtem is not half evolved. Great 


therefore muſt be the quantity of caloric 
ſeparated and abſorbed. How immenſely high 


frame! And finally, that attimal heat does not 
altogether depend on the quantity of caloric 
which is abſorbed by the lungs, is further 
proved by facts which every practitioner muſt 
often have beheld—Of' the continued and ex- 
eeſſive quantities of ſenſible heat which are 
evolved from different patients labouring un- 


der phthifis pulmonalis, at thoſe times, when 


© WY the diſeaſe of the lungs muſt weaken, or alto- 
3 W gether bereave them of the power of acting. 
I have ſeen a ſcorching and a burning heat 
iſſue from the ſurface of the ſkin of thoſe, 


then ought to be the temperature of the infant 


whoſe long, after death, I have found eroded 
„„ and 
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| and almoſt totally waſted, the bronchiæ 

.themſelves plugged up and abounding with 

j purulent matter, and when the quantity of 

| caloric abſorbed muſt conſequently have been 
very ſmall. So far indeed is the abſorp- 
tion of caloric from producing heat in the 
part by which it is received; that it tends to 
abate the temperature of the blood. It pro- 

duces, it is true, an inereaſe of fluidity and a 
melioration of colour. It changes blood from 

a coagulating or ropy conſiſtence to a fluid 
one, — from a black to a florid colour, and 
from a higher degree of heat to a lower one. 

If the lungs were the immediate agents by 
which animal heat was produced, and the pro- 
duQion- of animal warmth the final cauſe of 
their action, the effects would be immediately 


rendered ſenſible by the temperature of the n 
blood by which that warmth was received; ſo 6 
that the blood of the pulmonary veins, inſtead 6 
of being cooler, would be much hotter than 1 


the blood in the pulmonary artery. We may 
therefore conclude that the atmoſpheric-matter 
which the blood immediately receives through 
the medium of the lungs, does not act by the 
en of ſenſible heat (of warmth), but by 
bak | meliorating 
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meliorating the quality of the blood, eſpecially 

with reſpect to fluidity and colour, conditions 

of the blood which are known to be moſt fa- 
vourable for its uſe. 


That the lungs are not the immediate 
ſources of animal heat, is further proved from 
the low eniperatire of the blood of thoſe who 
[Inſpired air of a degree of temperature far ex- 
ceeding the heat of the blood *. 

Although the air of the room was heated to 
212, and even up to 260 degrees. —inſtead of 
this air ſo heated being received by the blood 
in that ſtate, the blood continued at the ordi- 
nary temperature of 99 and 100. The lungs 
therefore had the power of decompoſing the 
ſenſible heat, and of abating the 8 tempera- 
ture it contained. 

Seeing then that the ſenſible heat of the 
blood abates, whilſt the lungs perform their 
functions in a proper manner in meliorating 
the blood; and on the contrary, that the ſen- 
fible heat of the blood progreſſively increaſes 
in proportion as it proceeds fartheſt from the 
lungs dependent on the 3 of deterioration 


* Vide the experiments of Sir Charles Blagden, Dr. 
Fordyce, Dr. Hunter, &c. &c. 


1ig | which 
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which the blood undergoes; I am neceſlarily 
led to conclude, that the generation of high 
degrees of ſenſible heat proceeds from the loſs 
of vitality which the blood originally con- 
tained, ſo that a chemical union between its 
conſtituent parts conſequently takes place. 
Such is the high degree of vitality which the 
blood contains at its ſource in the pulmonary 
veins, that the whole is in a ſtate of union and 
concert. It is then that its ſtandard of perfec- 
tion is to be taken, not only in point of colour 
and conſiſtence, but of temperature alſo. It is 
at the termination of the pulmonary artery, 
after it has ſuſtained the waſte in its circuit 
through the ſyſtem, that the ſtandard of its 
imperfection is to be meaſured. Inſtead of 
being florid and fluid, and its temperature 
low, it is black, having a conſtant diſpoſition 
to coagulate, and its temperature is high. 
I fay, that as it departs from the organ by 
which it was meliorated, in that proportion 
does it loſe its living property, and obtain its 
chemical: it is by the loſs of the one that it 
acquires the other. Animal heat would there- 
fore appear to ariſe from a ſtate of decompo- 
ſition which takes place between the dying 


parts of a living animal; and the decompoſition 
which 
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which the blood has ſuſtained, is the cauſe why 


there are two degrees of difference in the tem- 


perature of the good and of the bad blood. 


between that which proceeds from the lungs, 


and that which returns to its; between that 


which is florid and fluid, 1 that which is 
black and which has a tendency to coagulate. 


It therefore remains for me to point out the 
means which the ſyſtem contains, through the 


agency of which it is capable of extricating 
and of parting with all this carbonaceous and 


volcanic matter, with all the charcoal, the fixed 
and inflammable air, that are produced, which 


being deleterious to the ſyſtem are conſe- 
quently deſtined to be expelled out of it. I 
am therefore led to deſcribe, 

Iſt. The kidneys, and the nature of the 
urine they ſecrete. adly. The exhalant veſſels 
of the ſkin, and the matter of perſpiration. 
3dly. The matter which the exhalant termina- 


tions of the pulmonary arteries give out during 


the proceſs of expiration*. 
It was my intention to have given an ana- 


The diſcharge from the inteſtinal canalis not ſo much 


an excretion of the ſyſtem itſelf from within, as of mat- 


ter that has been received from without, and which in 
ſome reſpeR is foreign to the ſyſtem. 
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now quite out of faſhion, and renderec 
obſolete, by the ſhock which the phlogiſtic 


Bell's opinion upon it, as the moſt modern 
the trouble of reading what I have ſaid to 


1 


thor pretends to meaſure, to the tenth part of 
a degree, the proportion of heat in wheat, bar- 


than a philoſopher to undertake ; and which 
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lyſis of Dr. Crawford's theory of animal heat, 5 
and a criticiſm upon it. But as this theory is 
in fact 


doctrine has ſuſtained, I ſhall merely give Mr, 
writer upon the ſubject, and ſpare the reader 
prove it improbable, impoſſible, and erro- 


&« But concerning this doctrine, which in its 
philoſophical as well as its chemical part is now 
antiquated, it is allowable to ſay, more freely 
than of almoſt any other, that its intricacies 
are its beauties; that it is an hypotheſis illuſ- 


trated by experiments, which have no other 
tendency than to make it look well in the face; 


and which are made with ſuch affectation of 
niceneſs as is completely ludicrous. The au- 


ley, fleſh, milk, &c. Airs he alſo meaſures, 
ſhewing the various capacities for heat in the 
different kinds of air to the tenth part of a 
degree; a thing much fitter for a magician 


Dr. Crawford has executed ſo ill, that we are 
teaſed, 
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we begin, with correcting meaſures and inſtru- 
ments, and ſettling data; while each new edi- 


faced with new apologies, new confeſſions, 
new corrections, new calculations, unhinging 
ſo entirely the concluſions and calculations of 
former copies of it, that we find ourſelves 
even now engaged, along with our inſtructor, 
in a wilderneſs of errors, from which we 
can have no hopes of being extricated. 


„Oxydation is a proceſs which had no 


place in Dr. Crawford's views. He never 
conceived that it was the preſence of oxy- 
gene, as a new principle, which gave co- 


lour, ſtimulant powers, coagulability, and all 
its moſt uſeful properties to the blood; but 


he believed that pure air, uniting with in- 
flammable air in the lungs, formed fixed air ; 
and this fixed air being incapable of con- 
taining the heat which it had while in the ſtate 
of pure air, that heat was depoſited, or, as it 


were, precipitated upon the blood. He main- 
tains that there are of inflammable air two 


kinds; one capable of forming water, another 
of forming fixed air. But fixed air, derived 
from inflammable | gas of any kind, all chemiſts 
will 


\ 
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will deny. He begins his doctrine, chete- 
fore, not with a fact, but with a petitio Prin- 
cipii; and. what is worſe, his main experiment 
is wrong.” Page 120, of 2d vol. of — 
Bell's Anatomy. | 


. 


of the 2 xcretory Organs in 3 of the 
; | Kidneys i in particular, 2 


The kidneys are two in a ſituated 
on each ſide of the lumbar as _ the 
poſterior part of the two inferior Ti 
right kidney is placed an the great lobe wy 
the liver: on the contrary, the left lies below 
the ſpleen, and is rather higher than the right. 
In ſhape, the kidneys reſemble a kidney bean. 
Their internal organization aſſumes different 
forms: the external portion, which is pale, is 
called the cortical part; the portion of the kid- 
ney internal to this is called the. medullary ; 
the blood which is conveyed to theſe organs 
through the medium of the emulgent arteries 
ramifies in the cortical, and teminates in the 
_ medullary portion. The medullary portion, 
which is found to be of a ſtriated form, termi- 
nates in the papillary part of the kidneys, and 
which ſeems to be the point where the blood 
becomes altered, and out of it urine produced. 
EE There 
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There are feveral ſmall apertures, ten or 
twelve in number, through which the fluid 
paſſes into a cavity called the _ of the 
kidney. |: 

It is from the FRY of the ans 8 
a number of tubes ariſe called tubuli uri- 
narii. Theſe tubes unite into one, and this 
one tube it is which is called the ureter. 


The ureters are generally the breadth ef a 


gooſe-quill, and about one foot in height. 
They have an external covering from the 
peritonæum, a middle muſcular coat, and an 


internal mucous one. They paſs obliquely 


between the coats of which the bladder of 
urine is compoſed, and finally terminate within 
its internal furface. By this mode of eon- 


ſtruction it is that a valvular effect is pro- 


dueed; and vhilſt the urine is allowed to flow 
through, it is prevented fr > returning. 


The Bladder of Uri rine | 


Is Gd in the lower and anterior part of 


the pelvis. It has the fame coats which we have 


ſeen the inteſtinal canal poſſeſs, and the ſphinc- 


ter veſicz ſeems to be formed in the ſame man- 


ner, 
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ner, and allotted to perform the ſame office as ; 
the ſphin&er ani. 

The bladder is the Nrettr. which is deſ- 
tined to receive the urine which the kidneys 
may have. ſecreted, until the accumulation is 
ſo confiderable, that either from quantity or 
quality, either from the irritation cauſed by 
diſtenſion or acrimony, the muſcular coat of 
the bladder is excited to contract; the ſphinc- 
ter muſcle gives way, and the urine is ex- 
pelled through the medium of the urethra out 
of the fyſtem as excrementitious and foreign. 
Such is the deleterious quality of the matter 
which the kidneys ſeparate from the blood 
which they receive, that although thoſe ſub- 
ſtances were in a latent ſtate whilſt they ex- 
iſted in the blood, as ſoon as they have been 
ſeparated from it by the power of the kidneys, 
they loſe thoſe latent properties which they 
contained by the living power which they 
had received, and become immediately ſen- 
ſible. Thus it is that cantharides, either when 
| abſorbed by the ſkin from the application of a 
- bhſter, or introduced into the ſtomach in the 
form of medicine, and conveyed into the maſs 
ny = 2 of 
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of blood, although they do not then pro- 
duce any ſenſible effects, as ſoon as they be- 
come ſeparated by the kidneys from the blood, 


the ſenſible properties which had been de- 


ſtroyed, and become latent, by the power of 


the aſſimilating organs are again recovered. 


The cantharides act by virtue of their ſenſi- 
ble qualities; inflame either the kidneys, 
the ureters, but more eſpecially the neck of 


the bladder of urine, —that portion of it which 


is the moſt irritable of the whole, producing 


thereby ſtrangury. It is owing to this ſtate 


of decompoſition which the conſtituent parts 
of the blood ſuſtain, which the kidneys re- 


ceive, and the deleterious qualities which are 


imparted to them by the power of the kid- 


neys, that we can frequently detect them in 


the urine. Thus it is that nitre, when taken 
by the ſtomach, is frequently found in the 
urine in ſo pure a ſtate that touch-paper may 
be formed ; that the urine gives out particular 


ſubſtances which impart. particular ſenſations 
to the olfactory or optic ſenſes, as turpentine, 


aſparagus, rhubarb, indigo, &c. 
It is owing to the decompoſition which 
the urine undergoes, that we ſee it ſo prone 
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to cryſtallize, This ftate of decompoſition 


often takes place within the pelvis of the 
kidney itſelf, and gravel and calculi are form- 


ed in it. I have ſeen ſome kidneys complete- 


ly filled by large ſtones, that had acquired 
the uſual ſize of the kidney itſelf. This ten- 
dency to decompoſition progreſſively increaſes 


as the urine departs from the kidneys; it be- 


comes acrid by long reſidence in the bladder; 


the quantity of ſaline matter it contains reco- 
vers its chemical qualities. The quantity of 


ſerum in which theſe chemical bodies are in- 
volved, preſerves them in a ſtate of ſolution, 


but by long reſidence the ſerum itſelf loſes in 


part this ſolvent power. The faline matter 


becomes precipitated, like a ſaturated ſolution 
of ſugar or of ſalt in hot water, when it is ex- 


poſed to a cold medium. I do not mean 


that the temperature of the ſerum is lower, 
but that its ſolvent power becomes weaken- 


ed; that it is unable to keep ſuſpended the 


fame quantity of ſaline or other extraneous 


matter, after it has remained a conſiderable. 
time in the bladder, that it did ſoon after it ar- 
rived there. It is owing 10 this cauſe that 
gravel and calculi are ſo frequently found in 


the 
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the bladder, and that the urine itſelf, although 
perfectly clear and apparently homogeneous 
at the time it is voided, is found ſoon after to 
ſeparate and decompoſe, to depoſit ſediments 
of different kinds, This is more eſpecially 
the caſe with the weak and ſickly than with 
the ſtrong and healthy,—with the old than the 
young, The urine of the old, indeed, is ge- 
nerally clouded and gritty, acrid and ſtimu- 
lating, weakening by conſtant action the 
ſphincter muſcle; ſo that the urine is at length 
voided without any power by which it can 
be reſtrained. | 
It is not theſe ſaline ſubſtances alone that are 
ſeparated from the blood by the power of the 
kidneys, and which are involved in the ſerum 
of the urine ; but we are able to aſcertain, that 
it contains a large quantity of the phoſphoric 
or inflammable matter alſo, which I have 
proved was generated in the ſyſtem itſelf by 
the actions it performed. That this is the 
| Caſe is proved by the analyſis of urine ſoon 
after it is voided. _ 
| pon the moſt modern and beſt chemical au- 
thority, the conſtituent parts of human urine 
are, phoſphate of lime, phoſphate of ammonia, 
phoſphate 


— 
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phoſphate of ſoda, muriate of ſoda, muriate of 
potaſh, a ſoapy ſubſtance conſiſting of oil, 
carbonate and muriate of ammonia and a little 
looſe alkali, beſides a me extractive 
3 and water. | 


< y a 5 


CHna? XX. 


' ON PERSPIRATION, OR SECOND MODE OF | 
5 EXCRETION. TE 


. The quality of the asriform matter aſcertained by di different 
| —— quantity alſo. —2. Rpality and — 
of the fluid 1 Oc. e. 


Turk matter which is perſpired through the 
exhalant veſſels that terminate on the ſurface 
of the ſkin conſtitutes the ſecond means by 
which the blood becomes depurated from a 
large quantity of noxious matter which it 
continually generates; matter either of a ſo- 
lid, of a fluid, and more eſpecially of an acri- 
form ſtate. 


I 
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It frequently contains various ſubſtances 
which had been received by the medium of 
the chylopoietic viſcera into the blood, and 4 
which were there latent and inoffenſive, but | 
are afterwards given out in a ſenſible” form. 
The odour which the perſpirable matter 
imparts to the olfactory ſenſe of thoſe who 
have eaten onions, or taken mercury, 18 very 
perceptible. It is equally the caſe with va- 
rious poiſons that have been received into 
the blood, either by the action of the abforb- 
ents from the ſkin, or that were involved i in 
our food. If the aſſimilation has been com- 
plete, and the ſenſible properties of theſe 

ſubſtances totally deſtroyed, they continue 
in the blood dormant and harmleſs. They 
may be even depoſited i in glands or interſtitial 
parts, and anſwer the purpoſes of ſecretion or 
of reſtoration. If, however, the aſſimilation 
has been imperfect, and more eſpecially if, 
with this imperfection, exciting cauſes ariſe 
to weaken the conſtitution in general, and to 
looſen the bond by which their ſenſible pro- 
perties were held together ;—in ſuch caſes, I 
lay, the particular and original properties which 
theſe ſubſtances poſſeſſed, inſtead of conti- 
r K k nuing 
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nuing dormant, become ſenſible; inſtead of 
being in harmony with the whole, they act 
upon the parts in which they are depoſited, 


producing the various phenomena of diſeaſe, 
either univerſal or local, or both. This I take 


to be the proximate cauſe of many fevers, the 


ſeeds of which every individual carries about 


| him; and it only requires the application of 
ſuch cauſes as tend to weaken the ſyſtem, that 
looſen the bond which keeps theſe ſubſtances 
in a dormant ſtate, to make them diſplay their 
ſenſible properties, and excite the phenomena 
of diſeaſe. It is the caſe alſo with various ſpeci- 
fic poiſons, as that of ſyphilis and hydrophobia, 


ſmall-pox and meaſles, &c. &c. &c. Diſeaſe 


therefore is the very reverſe and oppoſite to 


health. Health conſiſts in the organs acting 


upon the blood, and in the blood itſelf, being 


preſerved in a ſtate of union and conſent. On 


the contrary, diſeaſe conſiſts in the blood loſing 
the power by which this union is produced. | 


Decompoſition therefore takes place; and the 


matter ſo decompoſed, inſtead of being acted 


upon, acts upon the organs, producing inflam- 
mation and diſeaſe. It is in conſequence of 
this ſtate of decompoſition that various ova 


and 
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and animalculæ, which the blood contained | in 
a latent ferm, become evolved in a ſenſible 
one. This is often the caſe in thoſe organs 
which are particularly ſupplied with the worſt 
blood, as the liver where the bond of union 
is moſt weak, and the diſpoſition to decompo- 
ſition is the moſt ſtrong. Hence it is that 
worms are frequently found in the ſubſtance 
of the liver itſelf. | 
It is more eſpecially the caſe when the ac- 
tions of life have ceaſed, and the aſſimilating 
powers are loſt, and when a total decompoſition 
of the ſyſtem enſues: it is then that the ſyſ- 
tem becomes a prey to the vermin it contain- 
ed; that it becomes devoured by the very ali- 
ment on which it fed—ſo that the ova which 
that aliment contained become evolved by the 
nouriſhment they receive from the ſyſtem 
of which they formed a part, and for the ſup- 
port of which they were eſpecially deſigned. | 
The fluid and atriform matter, &c. which. 
Is given out by the veſſels of the ſkin as ex- 
crementitious and foreign, has been examined 
by different phyſiologiſts; but by no one fo 
particularly as by Mr. Abernethy and Mr. 
Cruickſhank. Mr. Abernethy filled a glaſs 
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jar with quickſilver, which was inverted in 
a trough, containing ſuch a quantity of quick. | 
ſilver as was ſufficient to allow the introduc- 
tion of his hand into the jar. By theſe means, 
the matter emitted from the ſurface of his 
hand was readily collected on the top of the 
mercury. In ſixteen hours half an ounce 
meaſure of air was obtained; no kind of 
moiſture appeared on the ſurface of the quick- 
ſilver, nor could be collected by the introduc- 
tion of bibulous paper. Whatever moiſture 
was emitted adhered to the ſurface of the 
hand, whilſt the air by its levity aſcended to 
the top. On throwing up lime-water to this 
air, two-thirds of it were rapidly abſorbed ; a 
proof that it contained ſo much carbonic acid 
gas, or fixed air. On throwing up to the re- 
ſiduum a bubble of nitrous air, no red fumes 
were abſorbed, nor was there any diminution 
of quantity; proving it to conſiſt of nitro- 
genous or phlogiſticated air. . 
This experiment was varied by ſubſtituting 
water to the quickſilver in the jar. The wa- 
ter abſorbed the carbonic acid gas, and the 
phlogiſticated air remained at the top of the 
water. | 


Mr, 


* 
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Mr. Abernethy expoſed his hand ſucceſ- 
ſively to atmoſpheric air and to nitrogenous 
gas; and in every caſe he found the emiſſion 

of fixable air and of nitrogene. 

In the laſt place, he endeavoured to aſcer- 
tain the quantity and quality of the ſerous (not 
aqueous) perſpiration. For this purpoſe he 
introduced his hand and fore-arm into a jar 
covered with a bladder: an aperture was made 
1n the bladder to admit the arm, round which 
the bladder was tied. In ſix hours nearly 
three drachms of a fluid, limpid and taſteleſs, 
were procured. On evaporation it appeared 
lightly ſaline. It underwent no change when 
left to ſtand for ſeveral days, nor altered the 
colour of vegetable blues, nor precipitated or 
coagulated when marine acid was * on 
it, or cauſtic z alkali. 

Mr. Abernethy thinks the quantity of air 
perſpired } in one day amounts to nearly three 
gallons, and of water about two pounds and an 

half, He collected in one hour, of water ex- 
haled from the lungs, about three drachms, i in- 
ſipid, but not limpid, On evaporation a flight 


cruſt remained on the {ſurface of the glaſs ; not 
Kk 3 ſalt, 
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ſalt, but which had a burnt ſmell. After ſtand- 
ing for a few days, it changed the vegetable 
blues to a faint green. The evolution of heat 
which takes place, does not proceed from any 
ſpot in particular, but iſſues out from the ſur- 

face in general. It is combined for the moſt 
part with a quantity of noxious mattet, which 


is expelled with it out of the ſyſtem. a as dele- 
terious and hurtful. 


CHAP. 
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ON EXPIRATION, OR THE THIRD AND LAST MODE 
- OF EXCRETION.” 


| The diaphragm uſeful in expiration only, by diminiſhing the 
longitudinal capacity of the thoram— is | of no ſervice in in- 
ſpiration, as feated by ſome—1n extraordinary caſes-the abs 
dominal muſcles co-operate with the diaphragm i in depreſſi ing 
the ribs, and in producing a more complete diminution in the 
internal capacity of the thorax'—=by means of which the azotic 


air is expelled, as deleterious and foreign —its qualities nox- 
ious, and the cau iſe of Shea. . 


. SUCt i 1s the ſenſe of OT 4 and pain, of 
oppreſſion and of debility, which is produced 
by tbe excretory matter returned into the 
bronchia by the exhalant termination of the 
pulmonary arteries, that the functions and 
actions of the machine would be infallibly 
aboliſhed, if this excretory matter were re- 
tained inſtead of being expelled. | 

It is with a view to this end that the dia- 
phragm i is eſpecially deſigned. The natural 
condition of the diaphragm is to be convex 
towards the lungs, and concave towards the 
abdomen, as it is found to be in the fetal ſtate. 
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On the contrary, in the adult ſtate, when in- 
ſpiration has taken place, jt is forced from this 
relaxed condition, by the diſtenſion which the 
lungs ſuſtain from the air they receive; ſo that 
Its muſcular fibres contract, and by theſe means 
it becomes altered from a curve upwards to a 
plane. As ſoon, however, as this air becomes; 
diminiſhed, either from abſorption, or from 
the loſs of its elaſticity, the diſtenſion which 
the bronchiz had ſuſtained progreſſively goes 
off, the diaphragm returns into its original 
ſtate, and, in this act, the internal capacity 
of the thorax is diminiſhed | in a longitudinal 
direction. 

This action which the diaphragm performs 
ſeems to be independent of the will, and 
goes on during ſleep as perfectly as during a 
ſtate of watchfulneſs. The diaphragm appears | 
to be an organ not neceſſary to the pro- 
ceſs of inſpiration, but of expiration only. 
In its natural ſtate it muſt ever impede the 
proceſs of inſpiration ; and it is only by the* 
impetus of the air when it ruſhes into the 
bronchiæ from without, that this natural con- 
dition of the diaphragm is overcome, a contrac- 


tion of its muſcular fibres produced, and the 
longi- 
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longitudinal direction of the thorax conſequent- 
ly eplarged. I mention this circumſtance, be- 
cauſe anatomiſts of diſtinguiſhed reputation 


ſpeak and write about the diaphragm as if it. 
were eſſential to the different proceſſes of re- 
ſpiration. Mr. Cruickſhank talks in ſome of 
his experiments upon dogs, of the animal 
breathing by means of the diaphragm only ; 


and Mr. John Bell has made a particular 
arrangement - of animals that breathe by 


means of a diaphragm, from thoſe that do 
not; and in his uſual manner ſhews a grim | 
viſage to Mr. Hunter for ſome error which 


Mr. B. ſuppoſes Mr. H. has committed. {[ 


have heard of animals breathing by means of 
lungs, but never before by means of a dia- 
phragm. Take the lungs away, and leave the 
diaphragm behind, what becomes of the 
breathing? Not ſo if the diaphragm be taken 


away and the lungs left—breathing may ſtill go 
on. There are various claſſes of animals that 
have lungs, but are deftitute of a diaphragm, 
as fowls, &c. &c. And in quadrupeds and 


the human ſpecies itſelf, inſpiration will cer- 
rainly take Place without a diaphragm, and 


expiration 
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expiration alſo, although evidently in a more 
imperfe& manner. It will take place from 


the depreſſion of the ribs, either by the loſs 


of power in the intercoſtal, or more eſpe- 


_ cially by the contraction of the abdominal 
muſcles. It appears to me, that in eaſy and F 
in ordinary expirations, the diaphragm alone | 


is adequate to the taſk : but when the quan- 
tity of azotic matter which had been diſcharged 
into the bronchia from the exhalant termina- 


tion of the pulmonary arteries is conſiderable, 
and the power of the ſyſtem exhauſted; not 
the diaphragm alone, but the abdominal muſcles 
alſo co- operate in performing one and the ſame 


office * ; ſo that, by the combined effect they 
produce, the internal capacity of the thorax 
is diminiſhed in all directions; the lungs be- 


come compreſſed and collapſed; the mecha- 


nical preſſure which the bronchia ſuſtain 
forces out the azotic air they contain through 
the medium of the trachea into the mouth, 


* It is to prevent the effect of their motion from being 


felt by the abdominal viſcera that the omentum is eſpe- 


cially deſigned. Inſtead of deſcribing it as I have done, 


when I deſcribed the chylopoietic organs, I ought to haye 
done it-in this place. 


fi rom 


1 
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from whence it is pufted © out of the ſyſ- 
tem *. ED ori 

That this excretory matter is I and 
poiſonous to the ſyſtem by which it was pro- 
duced, is evident to every one. No doubt can 
exiſt, but that if we were to inſpire again 
the air we expire; or if it were retained in 
the bronchia without expiring, that unea- 
ſineſs and death itſelf would preſently enſue. 


That death in ſuch a caſe. would not ariſe 


{imply from the excluſion of vital air, but that 
it would be accelerated by the retention of the 


_ azotic, has been proved by experiments on 
dogs. The bronchia have been filled with 


carbonic air, and the ceſſation of all action 


2 Notwithſtanding the azotic nature of the blood which 


the pulmonary arteries return to the lungs, it is generally 
believed that it is employed by the lungs for their nouriſh- 


ment and ſupport. This idea has ariſen firſt from this 


circumſtance, that when adheſion of the lungs to the 
pleura coſtarum has taken place, the veſſels between both 
might be filled by injecting the pulmonary artery. It 


however appears moſt unphiloſophical to me, to make the 


phenomena of diſeaſe, the teſt of what takes place in a | 
ſtate of health, when we know ſuch a teſt proves the 


very reverſe of it. And ſecondly, it has ariſen from the 
{mall ſize of the bronchial arteries. There is however every 


rational ground to believe that they are equal to the taſk. 
ceaſed; 


9 
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28 much more ſuddenly than by the mere 
excluſion of vital air *. | | 
Exper. 1. Dr. Girtanner injedted i in the 
Jugular vein of a dog a ſmall quantity of car- 
| bonic acid gas. He became fleepy, died in 
twenty minutes, and the blood was found | 
" black. | 
Exper. 2, He injected in the jugular vein 
of another dog a ſmall quantity of azotic gas. 
The animal died in twenty ſeconds. Upon 
opening the thorax, pericardium and heart, the 
blood was found quite black alſo. 
I have already written ſo much, that I am 
ſorry to fay time will not permit me to extend 
the remaining part of this work as J firſt in- 
tended. Without therefore relating the different 
experiments which have been made with a view 
of een, the ne and quality of the 


* How dreadful then was the 1 of thoſe con⸗ 
fincd in the black- hole at Calcutta, who fell victims to the 
operation of foul air becauſe the Grand Mogul was not to 
have his nap diſturbed !—and more recently of thoſe un- 
happy wretches who were pent up in a ſmall veſſel from 
Jerſey during the period of a boiſterous night, and, in order 
that they might be pręſerved from the danger of one ele- 
ment, fell miſerable victims to the more deadly operation 
of che other! 


air 
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air which is expired—I ſhall merely ſtate the 


general faQ, that carbonic acid gas ſeems to 
form the principal matter which is expelled in 


union with a ſmall proportion of nitrogen. 
It is probable that theſe different gaſes have 
in combination ſome of the moſt ſubtle parts of 
the machine, in a dead or in a ene 
ſtate. 


The probability I think is | increaſed, from 


the noxious arid deadly effects we behold fre- 


quently produced by the inhalation of air ex- 
pired from the human body, whilſt it labours | 
under different ſtates of diſeaſe. There is 


5 every reaſonable ground to ſuppoſe that theſe 


airs are the media in which are involved the 
poiſons of meaſles—of catarrh—of influenza 
(a modification. of catarrh) of typhus fever, 
and of plague itſelf. The particular nature of 
: the action under which the ſyſtem labours, 
duringthe exiſtence of theſe ſeveral complaints, 
cauſes a difference i in the mode of the decompo- 
ſition which the body undergoes. It is pro- 


bably owing to the variety in this ſtate of de- 
compoſition, that poiſons have particular modes 


which 


of irritation when applied to another ſyſtem, 
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which has not the power of reſiſting their 


operation“. 


This is 3 very important ſubject, and well deſerving of 
conſideration, becauſe it becomes a queſtion, how far poi- 


ſons might not be altogether obviated by chemical means, 
by the decompoſition of thoſe vapours which are either 
expired from the lungs, excreted from the ſurface of the 


ſein, or that are given out by the total decompoſition of 
the whole ſyſtem after the actions of life have ceaſed. 


Improvements in this prophylactic branch have been 


made by the late Mr. Howard, * a friend of every clime, 


a patriot of the world.“ I muſt refer the reader to his 
invaluable work on lazarettos, and to a later publication 


on the ſame ſubject, by Dr. Carmichael Smith, not en 
leiſure to go into the ſubject at preſent. 

I muſt not, however, omit relating a method recom- 
mended by Mr. Baldwin, the Britiſh Conſul at Alexandria 


in Egypt, for the cure of the plague. During a long reſi- 
dence in that country, he was led to believe that the 


uſe of ſweet olive oil applied to the ſkin might prove uſe- 


ful. He communicated his idea to the Rev. Dr. Louis De | 


Pavia, twenty-ſeven years agent and chaplain to St. Antho- 


ny's hoſpitalat Smyrna, who after five years experience, pro- 
- nounced it to be the moſt efficacious remedy hitherto made 


uſe of. The plan is briefly as follows : As ſoon as a perſon 


is affected, he muſt be taken into a cloſe room, and over a 
brazier of hot coals, with a clean ſponge dipped in warm 


olive oil, his body muſt be very briſkly rubbed over for the 
purpoſe of producing perſpiration. During the friction, 
ſugar and juniper berries muſt be burned i in the fire, which 


raiſe 


my 
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raiſe a denſe and hot ſmoke, that contributes to the effect. 
The friction to laſt four minutes. One pound of oil i is ſuf- 


ficient. Perſpiration generally enſues. The rubbing ought 


again to be repeated every day, until evident ſymptoms of 


recovery enſue, taking the utmoſt care to guard againſt 


cold. If tumours exiſt, they ſhould be rubbed over alſo. 
The moſt abſtemious diet is enjoined, merely of yermicelli 
boiled in water. Wine, &c. ſtrictly forbidden for forty 
days. There is no inſtance of any one who is em- 
ployed in the act of rubbing having caught the contagion. 


Carefully anointing the body before is a preventative; and 
Mr. Baldwin declares, that amongſt upwards of one million 


of inhabitants carried off by the plague inUpper and Lower 


Egypt, during the ſpace of four years, he could not diſcover 
A ingle oilman, or a dealer in oil. 


CHAP. 
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C HAP. XXI. 


| | 0 Cauſed by the privation of living energy—the means conſiſt 
| | in the action of the excretory organs being Hronger than that 
x of the incretory—accompanied by a total ceſſation of organic 
—_ action, and conſtitute the intermediate Hale between organic 
action and di Mlution. | 


l | WIEN we reflect on the regular ſeties of 
progreſſion, perfection, and decay, which the 
Fm animated ſyſtem generally undergoes, at differ- | 

ent periods of its exiſtence ; although the 
mode of its ſubſiſtence on things from with- 
out continues for the moſt part the ſame; 
we muſt be led to conclude, that the ac- 
tions of the different organs which are more 
immediately ſubſervient to- the evolution and 
preſervation of the ſyſtem, loſe the energy they 
poſſeſſed ; whilſt, on the contrary, the actions 
of the excretory organs in general continue in 
full force; and that it is by the weakneſs of 
the one and power of the other, that natural 
death is produced. 2 
1 Tt 4s the living principle, as we have ſeen 
before, 1 in which the form and model of every 
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corporeal frame reſides, and which becomes 
evolved by that principle imparting to the blood 


it receives, the character and ſhape which it 


eſſentially contains. .If the principle of life were 


not definite in its eſſence, there could be no 
reaſon for living beings to have any limitation 


in their growth: ſo long as they were con- 


ſtantly ſupplied with proper nouriſhment, they 
might grow indefinitely and live to eternity. 
It is far otherwiſe: the evolution of the living 
principle is more active in the foetal and infant 
ſtate, than at the period of youth; it termi- 
nates when that of manhood arrives, having 
then attained the acme of its perfection. The 


means by which it is attained, is from the 


ſupply being more abundant than the waſte. 
The means by which it is preſerved, is by the 
ſupply and waſte being equally balanced: and 


finally, it is loſt by the waſte being greater than 


the ſupply. Hence it is that every animated 


ſyſtem is eſſentially temporal in its energy; 


and the various parts of which it is compoſed, 
are in a ſtate of conſtant mutation and decay. 


If the actions of the excretory organs, at the 
firſt period of life, were equal to thoſe of the 
incretory, the ſyſtem would remain ſtationary 
in infancy, as it does at the period of manhood, 

. uithout 
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without ever arriving at it. And if the actions 
of the excretory organs were not greater in old 
age, than in infancy and manhood, there could 
be no diminution in the ſize of the ſyſtem; 
the whole would be an evergreen, never per- 
haps liable to periſh or decay. But, alas! this 
period does arrive ; it is brought on by the loſs 
of che balance between the veſſels ſubſervient to 
the growth and to the deereaſe of the ſyſtem; 
The change is gradual, but it is conſtant and 
uninterrupted; the arteries are relatively empty, | 
and the veins full, with relation to the arteries. 
— Al, all is waſte and no ſupply ; the different 
organs loſe the power which they originally 
poſſeſſed, of imparting any vital energy to the 
different ſubſtances that are applied to them, 
or even of retaining their own:—the balance 
is upſet, and both ſcales are put into one!!! 
So that when the powers of the ſyſtem become 
ſofar exh auſted, either from the effects of dif- 
caſe, or the preſſure and infirmities of age, a 
total abolition of all ſenſe and ſenſation, of all 
conſciouſneſs and voluntary power, enſues ;— 
the different muſcles, voluntary, involuntary, 
and mixed, whoſe action depended on the 
energy they ought to receive from the brain 
and nerves, become in a the moſt perfectly pa- 
ralytic 


Ja- 
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ralytic ſtate that can be conceived or deſcribed. 


The collapſed ſtate of the lungs prevents the 


tranſmiſſion of the blood from the right to the 


left fide of the heart, ſo that a conſequent ac- 


| | = g | | 
cumulation takes place in the pulmonary arte- 


xy, in the right auricle-ventricle, and venous 


ſyſtem ; the exhalant termination of the arteries 


becomes relaxed; and inſtead of effuſing mere 


vapour in the different circumſcribed cavities, 


viz, ventricles of the brain—pericardium— 


thorax—abdomen, and tunica vaginalis, ſe- 


rous Huid is found to _ been depoſited in 


them“. 

The different guide which were contained 
either in the gall- bladder, or bladder of urine, 
are found to tranſude through their pores, in- 
ſtead of being retained : and inſtead of ſeere- 
tion taking place, there is a total ceſſation of 
action, ſo that that condition of the ſyſtem is 


induced, which 1 is known under the — | 
tion of death. . 


Death is Wee ſtate between "RY 


* Þt may be proper here to mention, that by opening 
living animals, theſe different cavities are found totally 
deſtitute of any fluid—vapour alone conſtituting the 
medium with which they are filled. On the contrary, 
after the actions of life have ceaſed, theſe cavities ; are always 
found to abound with- a ſerous fluid. 
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powers of life, when they are difplayed-4 in or- 
ganic action, and the ceſſation of organic action, 
to the final diſſolution of the whole n 
into its conſtituent parts. 
Lite conſiſts not only in the actual preſence 
a ; preſervation, but of organic action alſo. 
Death conſiſts in the loſs of ſpecific. action, 
whilſt the powers of preſervation ſtill remain; 
but diſſolution proceeds from the total loſs of 
both, not only of organic action, but of pre- 
ſervation alſo, and is accompanied by a ſepara- 
tion and decompoſition of the ſyſtem altoge- 
ther into its conſtituent parts. However dif- 
ferent the means may be by which death and 
diſſolution may be produced, the n is cer- 
tainly the ſame. | % 7 abe gs 
Mr. Hunter, on the indi thought that 
mortification was of two kinds; one with, 
the other without inflammation. He how- 
ever miſtook the means by which death was 
produced for the thing itſelf, The death of 
one ſyſtem, or the life of one ſyſtem, is of one 
kind only. There are various means by 
which life is ſupported, and there are various 
means by which it is deſtroyed. But one 
ſyſtem has one life only, not many lives; ſo 
one living ſyſtem can only have one deathy 
— - not 
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not many deaths, although there may be many 
different modes by which _ death may be 
ann, | 


C H AP. XXII. 


ON DISSOLUTION, CAUSED BY THE ENERGY OP 


NATURE. 


Na run the agent by which it is cauſed. - putrefaction and 
Fermentation the means—a total. decompoſition between all 


the parts—the effet produced in the end Nature and Life 
examined, and found totally oppoſite in their action — Life 
lle organizing Nature the diſorganizing principle, Qc. 


Tnus then it appears, that ſuch is the tem- 


poral nature of all generated (animated) beings, 
that although they riſe to perfection by employ- 


lt is obſerved by perſons who are in the habit of at- 


tending executions, that the penis is found in an erected 
ſtate after ſtrangulation has taken place: and J was in- 


formed by a general officer, who ſerved laſt war in India, 


that after different battles which had been fought, he went 
over the field, and was much ſurpriſed to find the penes 


of the ſepoys who were killed, erected to an aſtoniſhing 
ſize (in that country they are not clad as we are in Eu- 


rope). The cauſe of this diſtenſion, I imagine, mult ariſe 


from an obſtruction of the blood through the right ſide 
of the heart, and an accumulation taking place in the 
hole venous ſyſtem. = 
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ing the various ſubſtances ſubſervient to their 


uſe, they ultimately verge to decay. They 
verge to decay as ſoon as the matter Which 
had received the participation of life ceaſes to 
retain its energy. The bond of their elemen- 


| tary parts becomes looſened by an inteſtine 
motion, the whole organic fabric becomes to- 


tally decompoſed, and refolved from an of- 


ganized to a diſorganized ſtate, and finally | Is 


reduced from a dead to a common one. 


Admitting then, that it is by the participa- 


tion of. life that common matter is made liv- 
ing, and that it conſtitutes the bond of union 


between its various parts,—does it not appear 


' reaſonable to conelude, that there muſt exiſt 
ſome active agent by means of which this liv- 
ing matter loſes this participation of life, and 

through whoſe power vegetables and animals 
are made ſeverally to undergo the ſpontaneous 
changes of fermentation and of putrefaction? 


It is thus that it altogether ceaſes to continue 
under the particular c controul of the living 8 Prin- 


. I muſt requeſt that the reader will refer toyok | page 


8 31 to page 35, as IJ have particularly deſcribed the pheno- 


mena that take place during the proceſſes of diſſolution 
or decompoſition, and which | it is very material to com- 
prehend. | 


2 


— 


cipl 
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ciple to which it originally belonged, and then 
becomes amenable to the law of phyſics in 
general. 


It appears very probable to me, that that 2 
principle which wecall NATURE, conſtitutes the 
bond of the elementary parts of which com- 


mon matter is compoſed, and which forms 
what is vulgarly called the aftraction of cobe- 


ſoon : that it is the grand agent which becomes 
the efficient cauſe of the ſpontaneous changes 
we behold in different ſpecies of common mat- 
ter; and that putrefaction and fermentation are 
the means which nature employs to bring back 


living matter to a common ſtate. 
Nature is as much the active and efficient 
ca cauſe of the various phenomena which common 


matter diſplays, as the principle of life itſelf is 
the cauſe of action in that which is living. Na- 


ture is as much the bond between the different 


parts of which common matter is compoſed, 
as the principle of life is the bond between 


the various parts of which a whole living ſyſ- 
tem conſiſts, Nature is the cauſe of coheſion 
in common matter. Life is the cauſeof coheſion 
in living. Nature is the active and general 
principle by which common matter is made to 


act, Life is the active and particular principle | 


S114 - by 
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by means of which common matter is ſeparated 
from its elementary ſtate; by which it is 
changed from its natural condition, and com- 
pelled to aſſume the particular organized forms 
that are imparted to it by the various living 
Principles with which the univerſe is replete. 5 

The principle of life acts upon common 
matter, ſeparates it from its elementary ſtate, 
and imparts to it properties of its own by 
means of which its paſſive or natural tendeney 
is overcome: and- thus it is made to acquire 
the particular powers of the animated fyſtem 
to which it belongs; an infinite variety of 
action is produced, and no correſpondence 
ſeems to exiſt between the effect and the cauſe. 

The difference therefore that exiſts between 
the action of life and of nature conſiſts in this: 
the firſt acts upon common matter to make it 
living, the laſt acts upon living matter to make 
it common. Union and aſſimilation are the 
effects of the one, ſeparation and putrefaction 
are the effects of the other. The action of life 
is to preſerve matter in an organized ſtate 
the action of nature 1s to reſolve this organized 
matter into a common one: the motion of 
the living ſyſtem has remiſſion, and 1s more 
active at one time chan at another; ; the mo- 

5 tions 
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_ tions that are cauſed by the energy of nature 


vative powers are conſtant and continued, until 
the whole is decompoſed into its conſtituent 
parts. 
If nature and life are examined with reſpect 


to the extent of their powers, the firſt will be 
found as different from the other as it is in the 


peculiarity of its action. Nature pervades the 


whole ſyſtem of the univerſe, extending her 


energy to the moſt minute particles of matter. 
Life is limited to a particular ſubject, perfect 
only when forming one complete ſyſtem. Na- 


ture makes parts return to their wholes: Life 
makes a whole ſyſtem only from various parts. 


the univerſe is compoſed occupy their proper 
and ſubordinate ſituations, nature continues at 
reſt, On the contrary, when this order is diſ- 


nter having been ſeparated from its elementary 
fe tate, and made living, or from many different 
— ſpecies of matter combining together; in every 
ed caſe whatever, it muſt be conſidered as a diſ- 


nomena of elective attraction, and of fermen- 


10- 1 34/0334; 5+ n en, 
ons — 


on matter deprived of its living and preſer- 


80 long as the different elements of which 


turbed, whether it proceed from common mat- 


turbed and a violent ſtate, and the various phe- 


$92 ON DIS$GLYTION cAUsED BY 


Wl. b tation, putrefaction and gravitation are pro- 
Wo. 

| Putrefaction and fermentation are the means 
which nature employs to bring back living 

matter to a common ſtate. Whilſt it ſubſiſted 

5 in a living condition, it was wholly ſubſervient 
to the controul of the living principle by 

whoſe power it had been organized, and was 

wholly amenable to its laws. On the contrary, 

after this living matter has been decompoſed 

by the proceſſes of fermentation or of putre- 
faction, it ceaſes to continue under the parti- 

cular controul of the living principle to which 

it belonged, and becomes amenable to the laws 

of phyſics in general. It obeys the laws of 
chemical attraction, and unites with matter, 
whoſe ſenſible qualities are different from thoſe 

which it poſſeſſes; new combinations are 
formed, and the various ſenſible properties are 
Produced, which we behold different inani- 
mate bodies ſeverally poſſels. 

This common matter not only obeys the laws 
of chemical attraQion, but of - ſpecific gravity | 
alſo; it either riſes—remains ſtationary—or 

falls, according to the quantity of matter which 
it contains, with relation to the medium by 


which it 1s lurtounded ; and thus it 1s that it 
finds 
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finds its proper level. Chemical union and 
gravitation, therefore, aſſiſt in completing what 
putrefaction and fermentation had begun. The 
final cauſe which nature has in view, is to pre- 
ferve the order of the elements of which the 


univerſe is compoſed, and to make the various 


parts that have been ſepargted fromeheir ſource 
return to them. 


It is with a view of examining the particu- 


lar qualities which bodies have attained by 


theſe various changes, that the ſcience of che- 


miſtry is deſigned ; a ſcience that has contri- 
buted as much to the advancement of the arts, 
and the corporeal comforts of human life, as 
the ſcience of mind has to the inveſtigation 
of principle and the eſtabliſhment of truth. 
Such is the regularity that exifls in the opera- 
tions of nature on common matter, that the 
various changes which different bodies under- 
go, are uniformly the ſame, when the cixcum- 
ſtances are alike in which they are placed; fo 

that an experienced chemiſt can tell à priori 


what ſhall be the reſult. a 
But chemiſtry does only in detail what na- 
ture does in the groſs. The wonderful phe- 


nomena that are produced by natural means, 


attend 
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and the ſtability and uniformity that invariably 
attend them, impreſs the mind with awe and 
admiration; they diſpoſe it to ſearch into the 


attributes of Deity itſelf, —of that infinite 
wiſdom, which employs different ſubordinate 
and inftrumental agents in the government 
of the world, where all is regularity without 
apparent deſign, all action in matter that is en- 
dowed with total paſſivity. 


£I 
e * 
1 


When we reflect on the various agents 
which the principle of life evolves, with a 


view of preparing different ſubſtances, and 
fitting them to receive the participation of the 
power of particular organs, we ſhall be led to 


admit the truth of that important axiom I have 
already mentioned, Quidquid recipitur, recipi- 


tur in modum recipienti s. We ſhall do more: 


we ſhall apply it to the agency of nature upon 
common matter, and admit that nature exiſts 


as the inftrumental cauſe which the Deity em- 
plaoys for the phyſical government of the world, 
by means of which the parts are united in one 


whole, and through whoſe power the various 


phenomena are produced. Between common 
matter, whichis infinitelydiviſible, andtheDeity, 


which is totally indiviſible— between matter 
| which 
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which is totally imbecile and inert, and Deity, 


which is eſſentially intelligent and active, Na- 


ture exiſts as the connecting medium between 
both, which being eſſentially proximate to 


common matter in general by which it is re- 
ceived, and through which it acts, is conſe- 


quently inſeparable from it participating in 


ſome degree a diviſible and material nature, 


by che quality of che matter by which it is 


received as it does an incorporeal and an in- 
diviſible one from the Deity itſelf, of which 
it is an emanation *, . 


* ] know perfectly well, that theſe Wutrede will be 
conſidered by ſome as merely viſionary and ſpeculative, 


having no exiſtence in truth or in fact. I can only ſay, 
that I am convinced to the contrary, and that I have the 


authority of ſome of the wiſeſt and beſt men both in an- 


_ cient and even in modern times. That great and good man 


Biſhop Newton ſays, * It is certain that the philoſophy of 
the age attributes too much to matter and the powers of 
matter, and too little to ſpirit ; ; whereas, in reality, the one 


is never more than an inſtrument; : the other is always 
the agent. The principle of gravitation itſelf, anſwering, 


as is very well known, not to the ſurface of bodies, but to 
their ſolid content, canngt paſſibly be accounted for by 
any action of matter upon matter; but muſt of neceſſity 
be reſolved into ſome immaterial cauſe, that penetrates the 


inmoſt ſubſtances of things, and exerts a power of which 


matter is altogether inſenſible.“ Biſhop Newton. 
| | Nature 
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Nature works as it were perpetually with 
out fatigue,—preſerves and reſtores order and 
fabordination in common matter without fo. 
reign aſſiſtance or deſign. On the contrary, 
the powers of all animated beings are exhauſted 
by their work; they are indigent of a ſubje& 
foreign to themſelves; and after having at- 
tained their ſtate of perfection, they perpetually 
verge to decay. Whilſt, therefore, we witneſs 
the iſolated ſtate and impotent power of all 
animated ſyſtems in common with thoſe of 
man, not only finite in power, but finite in 
number, temporal intheir energy, helpleſs, in- 
finite! we behold the regular and extended 
operations of nature in an uninterrupted feries | 
—the changes of day and night, ſummer and 
winter, and all the different phenomena which 
the univerſe diſplays. It was with a view to 
rhis 1 ſaid, that the ſyſtem of nature 
is a ſyſtem founded on ſymmetry and or- 
der, and governed by general laws; that 
theſe laws are all ſubſervient to the preſerva- 
tion of this economy, and that the objects 
dependent on this economy are the elements, 


2 Vide my Treatiſe on the Proceſſion of the Elements. 
Theſe 


. 


© 


1 
. 
. 


' "Theſe elements proceed from the moſt excel- 
lent -and rare to the moſt indigent and folid. 

Although the different elements are at prefent 
combined and united; there can be no doubt 
that the combination of the parts has a reference 
to the original elements from which they pro- 
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ceed ; that theſe elements are 4oholes with re- 
ſpect to parts ; and that the principle which 


governs theſe parts, has for its object the pre- 
ſervation of the order and gradation of the 
whole“ It appears very evident indeed, that 


there is a regular gradation in the elements 


of this ſenſible univerſe, and that velocity 
of motion is as inherent in light, as total 
_ paſſivity is the inherent attribute of earth; 


Between theſe water and air exiſt, concatenat- 
ing the two extremes and uniting all the parts 
in one whole. Nature is the efficient cauſe, as 
we have ſeen before, by which this ſymmetry 


is preſerved; it ſuperintends the phenomena 


of the material world, governs by general and 
unerring laws the different elements of which 
it is compoſed, preſerves the order and ſubor- 
dination of the whole, by making the parts 
return to their original elements after the end 
is accompliſhed for which they were ſepa- 

| rated. 
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rated. It makes them return to that extended 


ſubſtance that is deprived of all power and of 


all action; that is imbecile and inert; that is 
formleſs and motionleſs ; that moves becauſe it 
ts moved ; that acts becauſe it is acted upon; 


that becomes figured becauſe it receives im- 


preſſions from ſome external agent. 


It is by tracing the ſyſtem of the univerſe 


— things beſt to things worſt; from ani- 
mated beings to ſuch as are inanimate; from 


the agent to the patient; from the eauſe to the 
infinity of its effects; from things compoſite 
to things ſimple; that we ultimately arrive at 
the: contemplation. of that primary and ele- 


mentary matter, of which the whole of the 


univerſe is compoſed and filled. if 
This primary matter is a changing) 


with regard to figure and form: if it poſſeſſed 


any particular form, it would be unfit to re- 
ceive the impreſſions that are imparted to it. 
Hence it is in its nature formleſs; it bears the 
ſame relation to. figure, that the paper on 


which I write does to the letters Lam writing. 


If the paper poſſeſſed any particular colour or 
figure, it would be unfit to receive the impreſ- 


ſions I am now ſtamping on it, It is by vir- 
tue 
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tue of this total privation of all particular 
quality, that it poſſeſſes the general aptitude 
of receiving all qualities: any individual qua | 
lity it might retain would diminiſh the apti- 
tude it has of being a general recipient of all. 
Every quality is power in a certain reſpect, 
and this quality would give it the power of 
reſiſtance, ſo that other qualities could not be 
received without the departure of the original. 
If this were poſſible, two things could exiſt in 
the ſame ſubject together, in the ſame place at 
one and the ſame time. Hence we ſee the ne- 
ceſſity of the exiſtence of ſimple elementary 
matter prior to ſuch as is organized and com- 
poſed. Blood bears the ſame relation to the 
organs as elementary matter does to compo- 
ſite — it poſſeſſes aptitude alone, and no parti- 
cular power. It therefore is wholly ſubſer= 
vient to the action of the organs, and by them 
becomes organized. It is the ſame with voice, 
which poſſeſſing no other quality than the ge- 
neral one of ſound, becomes fitted to be har- 
monized by the particular organs of ſpeech ; 
and hence it is that language is Produces *. 


Wn ry — —y—-—̃— 
P tos — 1 


* Since then we muſt allow that ſimple matter had an 
vor. IL, 3 Mm exiſtence 
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exiſtence prior to that which is compoſite, it follows, that 
all the matter we now behold i in a compounded and com- 
bined form, although compoſed from primary matter, is 
"not in its elementary ſtate. * Elementary matter conſtitutes 
the whole in its moſt ſimple and original form, and orga- 
nized matter proceeds from ſimple matter in its moſt com- 
plicated ſtare. Elementary matter is the whole, and or- 
ganized matrer parts of that Whole. The whole there- 
fore comprehends, and'the parts are comprehended. If 
the parts exiſted before the whole, the effect would be 
better than the cauſe, the parts would comprehend, and the 
whole be comprehended. It might as well be ſaid, that 
the different organs of man were firſt farmed before the 
Power that formed them, be es 
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The different ſoecies—the cauſe of elective attraction— 
the ſun the fountain of light, neither hot nor cold —by its 
| combination with opaque matter heat is Produced=—comets 


very AUMETOUTy D e. 5 


Van were the attempts to ſearch for the 
elementary properties of common matter in a 
region like that in which we reſide, where 
all is mixture and confuſion; where corrup- 
tion is che neceſſary conſequence of animation, 
and animation itſelf is fed by the materials 

which proceed from the corruption and de- 
compoſition... of bodies that were once ani- 
mated %o 811 7 ty 2 

By the efforts of the agile, of thoſe emi- 

nent men that have analyſed as far as they 

were capable the moſt minute particles of 
matter, who have aſcertained the order of 

their affinities and ſpecific; gravities, and 

_ who by diligence and zeal have. contributed 

M m 2 | in 
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in a very diſtinguiſhed degree to improve the 
arts, and ſupply the various corporeal comforts 


of human life, the general qualities of mat- 


ter have been aſcertained. None I believe 
have however pretended to affirm, that they 
have yet diſcovered what was the elementary 


conſtituent of any one ſpecies of matter. It 


is from the neceſſity of its exiſtence, more per- 


| haps than from any particular attribute we 


*know it poſſeſſes, that we are led to conclude, 


that matter of a pure elementary: nature has an 


actual ſubſiſten ce. 


Although the different elements are at 
preſent combined and united, there can be no 
doubt, that the combination of parts has a re- 
ference to the original elements from which 
they proceed; that theſe elements are 4vboler, 


with reſpect to parte; ard that the prineiple 


(Nature) which governs theſe parts, has for 
its object the e va of the order and 


gradation of the whole.” ene 


Elementary matter of different kinds 
ſeems abſolutely neceſfary, to preſerve the 
regular gradation that exiſts between the 
different parts, in order to perfect the uni- 
verſality of the whole,” 6 this ne- 


* 
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n we may conclude that the original 
elements are homogeneous in their nature, pre- 
ſerving a certain relation to each other, which 
permits the mutual union of each proximate 
element without violence: thus we find light 
and air—air. and water—water and earth, all 
ſeparately. uniting in amicable conjunction. 
And as the gradation of theſe elements proceeds 
from the moſt rare to the moſt ſolid; light 
ranks as the firſt element, and earth as the laſt. 
Whenever theſe extreme parts unite by the diſ- 
poſſeſſion of the intermediate element, violence 
is the conſequence. It is on this principle that 
the doctrine of chemical or eleQive attraction is 
founded. It depends not on the homogeneous 
quality, but on the contrariety that ſubſiſts be- 
tween oppoſite and extreme bodies. The de- 
gree of purity of one element, and the degree 
of impurity of another, is the law upon which. 
it is founded, It is owing to the operation of 
this law, that the matter of light in union with 
F atmoſpheric matter produces the matter of 5 
heat, 
Thbat the ſun is the fource from 3 the 
matter of light immediately proceeds, i is evi- 
dently proyed, from the illumination it im- 
M m 3 parts 
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parts to our organs of fi ght; and from ae 
profound darkneſs in which we are involved, 4 
when we are removed from the infl uence of its 
rays. | OY PAIR | A 
The fun is not only the grand. Wücheft of = 
light, but it appears to be one of the principal 
agents in the production of heat. That this 
is the caſe, is proved by comparing the tem- 
perature of different latitudes, and different de- 
grees of altitude of the ſame latitude, with each 
other. Although the temperature of the air, when 
meaſured on the ſurface of the plain under the 
line, is totally different from the temperature 
of the plain at the poles, if it be meaſured at 
certain diſtances from the plain, AS on the ſum- 
mit of the moſt lofty mountains, yet the kt tem · 
perature in all latitudes at top is preciſely the 
ſame, and all are there found to be moſt i in- 
tenſely cold. Ar is the cafe with the ſummit 
of the Andes, ſituated immediately under 
the line; with the Cordeleras, the Alps and : 
Appenines—the Peak of Teneriff, and in ſhort, 
of all mountains of conſiderable altitude. Al: 
though the 1 temperature on the plain is intenſely 
hot in all theſe, it perpetually decreaſes i in its 


aſcent, untiF the cold I found ſo exceſſive : as 


to 
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to * unt for the exiſtence of human life, and 
can only be apprehended by the vaſt coverings 
of ſnow with which thoſe mountains are Lag 
Er figs Dio; io 5 um Fran ovthod 
If the ſun dee were effeinialiy hor, 
(per ſe) and the matter of heat the ſame as the 
matter of light, it muſt evidently follow that the 
degree of heat would increaſe in proportion as 
the ſun was approached. It ought therefore to 
be colder and darker on the plain, than on the 
ſummit of lofty mountains, —hotter and more 
light on the moſt lofty ſummit of the moſt 
lofty mountain than on the plain. It is far 
otherwiſe. It i is lighter, but colder, at top than 
at bottom; darker, but hotter, at bottom than 
at top. The pure matter of light therefore is 
not the ſame as the matter of heat, although 
one of the conſtituent parts for its production. 


f The queſtion then is, How: does the matter of 
; "gue produce the matter of heat? 
Y | Having already diſcuſſed, and, Lcanſes 17 0 


af vain enough to believe, aſcertained the | 


. cauſe of heat, Imuſt refer the reader tomy Trea- 
y tiſe on the Proceſſion of the Elements, which 2 
8 contains the diſcuſſion of the ſubject. I do not 


4 arrogate to myſelf the merit of having been the 
0 M m 4 firſt 


firſt man that ventured to overturn the News 
tonian hypotheſis, which aſſerts the ſun to be 
a ball of fire, and all the different heavenly 
bodies inert maſſes of ſolid earth like our own. 
I chink it however a juſtice I owe myſelf, to 
ſtate, that various circumſtances have ariſen 
ſince the publication of that work, to confirm 
me in the opinion I therein advanced, viz, 
that the ſun was neither hot nor cold, but was 
conſtituted of pure matter of light only. That 
the rays which perpetually emanate from the 
ſun as their ſource, conſtitute the pureſt ſpe» 
cies of matter of which we have any conceptiou' | 
or knowledge. That as they proceed from 
the ſun, they are perpetually. combining with 
the opake or atmoſpheric matter with which 
they come in contact, producing the various 
phenomena of comets, meteors, lightning, at- 
moſpheric and culinary heat. It is by a che- 
mical union of this matter of light with at- 
moſpheric matter, that heat is generated. The 
pure matter of light, or ſolar rays, I conceive, 
conſtitutes the caloric of the preſent chemiſts. 
It is, I preſume, by the combination of this 
caloric, not by the decompoſnion of it, that 
ſenſible heat or fire is Wenn poſſeſſing 
1 - pProper- 
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properties in its combined ſtate very different 
from what it did in its ſimple one, In its pure 
or uncombined Rate, it is what is called latent 
heat: in its compound or combined On it is 1 
called ſenſible. heat, 
_ muſt orien add, that | in that work [ ad- | 


bodies deſtined t to e aki any opaque or at- 
moſpheric matter that may have infinuated itſelf 
beyond its proper region; ſo that they form, 
the boundaries or lines of demarcation, by | 
means of which the matter of one ſyſtem is ' | 
prevented from interfering with that of the 
other, I pointed out the evils that would ne- | 
geſſarily ariſe if ſuch bodies as comets did not 


1 exiſt: viz. not only that the upper region 
= would either be a region of darkneſs or of fire; 
but that the medium in which the various 
i _ Planets moved, would be rendered of different 
4 degrees of denſity at different times: —and 


thus it would happen, that the variety of re- 
ſiſtance in this medium would interfere with 
the regularity .in the motion of the planets, 
Foreſeeing theſe conſequences as inevitable, I 
ventured to aſſert, that comets were bodies that 
univerſally abounded in the upper regions, or 

in 


n 
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in the infer part of the medium or ncht; 7 
chat it was only a proof of the inſuffei- 
ency of ccular obſervation, that they were 
ſo ſeldom diſcovered; and that Wicks - was 
an abſolute neceſſity for the exiſtence of co- 
mets of different claffes that deſcribe different 
orbits, and make their appearalice & a diferente 
times“. 

"Y publiſhed this LEE in the month of 75. 
nuary 1795. In the firſt part of the Philo- 
lophical Tranſactions of - the ſame year, 
and which was publiſhed in the month f 
July, there is a long paper in n* written” by 
Dr. Herſchel; whoſe name it is only necefſa- 
ry to mention to give authority to Whatever 
be advances. In that paper there are a Vie 
riety of facts, with reſpect to the ſun,” 
which I had already advanced, and with re- 
ſpect to comets. © Of thoſe bodies, that I for- 
merly underſtood were limlted by aſtrono- 
mers to nine, but which J aſſerted were nu- 
merous, Dr. Herſchel fays : © Many of the 
operations of Nature are carrled on in her i 


by 


1 * Page 233234. See Chapter © on Comets, from paße 
229 to page een i111 977 1 benden wit 
5 great 
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great laboratory ina manner which we cannot 
comprehend ; but now and then we ſee ſome 
of the tools, with which ſhe is at work. We 45 
need not wonder, that their conſtruction ſhould | 
be ſo ſingular as to induce us to confeſs our 
ignorance of the method of employing them; 
but we may be aſſured that they are not a mere 
luſus naturæ. ef 9 allude (che Doctor goes on to 
ſay) to the great number of ſmall teleſcopic comets 
that have been obſerved,” and to the far greater 


number fill that are probably much too ſmall 


for being naticed by our moſt diligent ſearchers 
after. them. Thoſe / fix for inflance which my 
filter bas d iſeovered, can from examination 
affirm, had not the leaft appearance of any ſolid 
nucleus, and ſeemed, to be mere collection of va- 
pours condenſed about a centre. Five more that 
I have obſerved alſo, were nearly of the ſame 

nature. T his throws a m fiery over their de ef= | 
tination, which ſeems | to place them i in the alle- 


gerical view of tools, probably defi igned for ſome 


ſalutary purpoſes to be wrought b y them ; and 
whether the reflor ation of what is Io to the 
fun by the emiſſion of light, the of bility of 
which we have been mentioning above, may not 


be 


— 
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be one of the purpoſes 1 Hall not preſume to de- 


termine, &c. &c. 


| I reſpect Dr. Herſchel too cn to accuſe 
'| him directly of Plagiariſm. It is, however, a 

ö | little extraordinary that this paper ſhould have 
5 been preſented to the Royal Society a few 
1 months only after my book was publiſhed, ir in 
i! Xt which the Doctor aſcribed to lightning, .me- 
= teors, comets, the very uſe which I had . 
1 before that I ſhould aſſert the neceſſity of 
5 their exiſtence, and that the Doctor ſhould 
| l! afterwards declare that he ſaw them, and was 
N of my opinion (without mentioning it); — 


vn that they exiſted more generally than we 
j were able to diſcover ;—that they were com- 
poſed of the ſame kind of matter as I had affert» 
ed, and deſigned for the ſame uſe, Without 
wiſhing even to ſuſpeQ that Dr, Herſchel had 
ever ſeen my book, I think it juſt to ſay, that 
the truth of my hypotheſſs ! 18 ſtrengthened by 
Dr. Herſchel's opinion, and confirmed hy his | 
diſcoveries. The quantity of rain that has fal. 
len during this ſummer, is nothing elſe than 
might have been expected from the operation 
of the comet that we have lately ſeen. The 
elaſticity 
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claticity bf the ar in the upper region, has ti 


power alſo of ſuſpending water; ; ah dense 5 
the cauſe why we have had ſuch intefſant 
rains, the effects of which have been felt from 


the ſpring to the preſent day. 

The officer who has the care of the tele- 
graph at the Iſle of Wight, and who keeps a 
regiſter of the weather, obſerved, that there 


have been only nine days ſucceſſively without 


rain, from the 25th of March to the 25th of 
October; and during the month of Novem- 


ber to the preſent day, the 18th of Decem- 
ber, we have ſcarcely had one continued day 


of dry weather. _ a 


It was my intention to have inveſtigated 
the Newtonian laws of Nature; but ſuch 
is the magnitude to which this volume is 


ſwelled, that I am compelled to defer it 
to ſome future opportunity. I ſhall there- 


| fore confine myſelf to give an arrangement 
of the different ſpecies of matter; but muſt 


refer the reader to Dr. Babington's Syſte- 
matic Arrangement of Minerals, whoſe ex- 
tenſive knowledge of chemiſtry is equalled by 
few and excelled by none. That arrangement 
is founded on the joint conſideration of. their 
chemical, 
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chemical, phyſical and external charaQers, re- 
duced to the form of tables, and exhibiting: the 
analyſis of ſuch ſpecies as have hitherto been 
made the aden of experiment. 


CHAP, vv. 


| 0 THE ARRANGEMENT OF DIFFERENT 8PBEIES 
1 ++ OF COMMON MATTER, „ 


[i | „ LS » | : 


= A. Pour SOLAR RAYS. 1 highs, 
i called by the French chemiſts /umiere; and 
which I conceive to be ſynonymous to the ca- 
1 loric of the preſent day, in its 8 and un- 
"| 5 combined ſtate. K 
2. OXYGEN' GAs, coats of, tte in 
combination with other baſes, is obtained in a 
1 feparate ſtate from metallic oxyds' and com- 
pounds of the nitric and other acids, by the | 
«plication of- heat. 10 Faisal 5 0 
3. AZoTIC Gas, or NITROGENE, obtained 
in its pureſt ſtate from a mixture * W e "ai 
mie acid and ammoniacal gaſes. (1419) 
4 HypRoGEN 1 OR INFLAMMABLE | 
2100 | Alk, 


1 
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AIR; is found diſengaged i in coal mines, on the 


ſurface of ſtagnant waters, riſing through the 


waters of particular ſprings, and is obtained 
from the diſtillation. of matter of an animal, 
ne and bituminous kind 
5. CARBONIC ACID GAS, or FIXED,- AIR 
b. ATMOSPHERICAL AIR. By. analyſis 


and fyntheſis the inferior ſtratum is found to 


be compoſed of two parts, viz. of oxygene 
and nitrogene gas. It is however ſubject to 
ſuch various viciſſitudes, that no doubt can 
exiſt but that there are other bodies in 
union with it, either diſſolved or mechani- 


cally diffuſed. | 
7. Ilararie AIR, 


CLASS II. Or FLvis. 


1 L Aleobel, phoſphorus, eſſential and unctu· 
ous oils, balſams, fat, butter, &c. &c. &c. 


5 WATER. . ' Suppoſed to be compoſed of 


oxygene and of hydrogen gas. 


2d Genus. Acids are diſtinguiſhable by 
being ſour. to the taſte, changing vegetable 

glue colours to a red. They may be divided in- 
to three orders into the animal, vegetable, and 
mineral, according to the ſource from whence 


they. are moſt abundantly obtained. 


The 
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The ANIMAL ACtbs are the phoſpbirir, 
lactic, 3 attic, Jon: n Abi and 


bombic. 


The VEGETABLE Acids are che "_ tar- 


tareous, pyro- tartareous, oxalic, gallic; citric, 
_ malic, benzoic, pyro-ligneous, FW, 


and camphoric. 5 . 
The MINERAL ACIDS are the ſulphuric, i nk 
tric, muriatic, carbonic, fluoric, boracic, ſue- 


 cinic, arſenic, tungftenic, and molybdenic. 


xo 


CLASS III. Or $oL1Ds. 
| Genus 1. Alkaline ſalts-—characteriſües— 


_ diſtinguiſhed by being of a pungent, lixivial, 
or urinous taſte, and changing moſt vegetable 


blue colours to green, and many of the yellows 
to brown. They are divided into fixed and 
volatile; the fixed are ſubdivided into vege- 3 
table and mineral, 

" Species 1. VEGETABLE ALK ALI. Por- 
ASH, It appears to be a conſtituetit part of | 


moſt vegetable ſubſtances, and is obtained from 


carbonate of potaſh by treatment with lime. 
2. MINERAL ALKALI. SODA. Is found in 
great abundance in the animal kingdom, par- 
ticularly in combination with muriatic acid, 
obtained 


/ 
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obtained in a ſeparate form from carbonate 
of ſoda, by means of lime. | 

3. Volatile alkali (ammoniac) obtained 
from the decompoſition of muriate of ammo- 
niac by Potaſh, ſoda, or lime, 


CLASS: IV. INFLAMMABLE BODIES o- 
TAINED FROM. THE VEGETABLE KING- 
DOM, | 


Hydrogene gas, alcohol, bituminous bodies . 
—and are either liquid, and deſtitute of co- 
lour, as naphtha; or more or leſs liquid, and 
of a dark colour, as petroleum, Barbadoes tar; 
or ſolid black, and of a compact or ſlaty 
texture, as aſphaltum, jet, coal, charcoal: they 
appear from a variety of circumſtances to be 
of a vegetable origin, as well as amber. 
Genus 2. INFLAMMABLE BODIES oB- 
TAINED FROM THE ANIMAL kINGDOM.— 
Phoſphorus, hydrogene gas] unctuous and 
eſſential oils, butter, fat, bees-wax, ſpermaceti, 
balſams and reſins obtained from the decom- 
poſition of both animal and vegetable matter. 
Camphor. 

3 InFLAMMABLE BODIES OBTAINED 

VOL. II. Nn FROM 
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clas V. Or Mrs. 


Metals are diſtinguiſhed by their weight, 
opacity and ſplendour ; alſo remarkable for 
their power of conducting the electrical fluid. 


They are preſented to us by nature under dif- 
ferent forms. 1ſt. Native, i. e. when in poſ- 


ſeſſion of the properties Juft mentioned. 2d. 
Oxydated in union with oxygene. 3d. Saline, 


or united with one or other of che acids. 4. 


— 


* From thigh late ne on the muſcles of Aer 
ent animals, it is found, by expoſure to a c 2 of wa- 
ter for a conſiderable time, that they become converted 


into a ſubſtance ſome what ſimilar to ſpermaceti. Mr. 
Gibbs, an ingenious ſurgeon at Bath, has given in 2 paper 


to the Royal dociety upon the ſubject. 
It has been difcovered alſo, that the muſcles of the hu- 
man ſpecies are equally ſuſceptible of undergoing the 


ſame alteration, forming tallow of the fineſt quality. This 


human tallow has been melted down into candles. Theſe 
candles were found upon trial to give out a remarkably. 
delicate flame of a blueiſh caſt. A manufaCtory of them 
would probably have been ſet up by this time, had it not 
been for the vigilance of the police. It may, however, 
be ſuſpected, that whenever the candles burn da, 


adulteration has been employed. 


3 
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 Mineralized; or combined with ſulphur ; and 
5th, Alloyed, or in union with each other. 

Metals are divided into two genera — the 
perfect and imperfect. © 

Genus 1. The PERFECT. METALS are, Ele- | 
tina, gold, and filver. | 
2. THE IMPERBECT METALS each. 
ver, lead, copper, iron, and tin. 

Genus 2. THE IMPERFECT or SEMI-ME- 
TALS are, biſmuth, nickel, arſenic, cobalt, 
zinc, antimony, manganeſe, tungſtein, uranite, | 
molybdena, and monachanite. 


; CLASS. VI. VoLcANIC PRODUCTIONS. 


1. Cinders—looſe or coherent. The looſe 
are aſhes and ſand; the coherent are puzzo- 
lana, traſs, tufa, pumice, peperino. 

2. Lava either common or vitreous. 

Common lava is either cellular or compact. 

Vitreous lava—i,iaſs, enamel, ſcoriz, ſlags 


CLASS VII. Or EaxTus. 


They are diſtinguiſhed by their brittleneſs, 

fixity, ſparing ſolubility in water, inſipidity, 
want of odour, incapacity of imparting a tinge 
to glaſs, and their ſpecific gravity not exceed- 
ing 
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